no 


x 


ul 





940 ¥ APL NS “wopAey 


SiSsyIstyy qal 


‘oud sBs009 47 | anng -y porgrseg 
“22m OO0Y 


s03n07 


0 





REPORT 


ON THE 


GANGES CANAL WORKS: 


FROM THEIR COMMENCEMENT 


UNTIL THE OPENING OF THE CANAL IN 1854, 


LY 


COLONEL SIR PROBY 1, CAUTLEY, K.GB., F.RS, 


LATE OF THB BENGAL ARTILLERY, HONORARY MEMBER OF THE ASIATIC SOCIETY OF RENGAL. 
AND LATE DIRECTOR OF THE GANGES CANAL WORKS. 


VOL. III. 





Printed by Order of the Secretary of State for India in Counetl. 


LONDON: 
SMITH, ELDER AND CO., 65, CORNHILL. 


M.DCOC.LX. 


LONDOR: 
PRINTED BY SMITH, ELDEB AND Co., 
LITTLE GREEN ARBOUR COUBT, OLD BAILBY, E.C. 


LIST OF APPENDICES. 


PAGE 
A.—On the supply of Materials to the Northern Division Works . . 3 ; : : 1 
B.—Report of a2 Committee assembled by order of the Right Honourable the Governor-General of India te 


report on the Unhealthiness of Kurnaul, and the probable effect on Health to be produced by the 


Ganges Ganal_. : : : : ; ; . . ; : . 24 
C.—Manner of keeping Accounts in the Canal Department, and form of Quarterly Bills : js . Ag 
D.—General Instructions to Executive Officers of the Ganges Canal Works, by Major W. E. Baker . . 
E.—Major Baker's Report on the Ganges Canal Works on making over Charge . ; : . 1 
¥.—Calculations for Discharges and Capacities of Channels, from Report of 1845 : : : . 142 
G.—Tabular Statement. of Measurements of Hindun River : ; . . . : . 152 
H.—Instructions for forming Embankments and Plantations . ; : : : ‘ . 1d4 
[.—Table of Depressions of Bridge Arches on Striking Centres . ; . : : . 158 
J.—Table of certain Statistics of each Work. ; . d : : : : . 10 
K.—Reports on the Dimat and Bhosan Bridges . : . . . . : . . 212 
L.—System of Account-keeping introduced into the Roorkee Workshops by Mr. Harry Marten : . 218 
M.—List of Books in the Ganges Canal Library : . ; : : : : . 235 
N.—Valuation Statements of Property at Cawnpoor falling within the Canal Boundaries ‘ ; . 243 
O.—Captain Goodwyn’s Report on the Sinking of the Solani Aqueduct Foundation Blocks ‘ ; . 268 
P.—Table of Depressions of the Solani Aqueduct Arches on removing Centerings ‘ ‘ . . 288 
Q.—Eatimate in Abstract of the Works on the Ganges Canal, 1850 : : ; : , . 292 

GENERAL INDEX : : : : oe : : ‘ . : : . 297 


THE GANGES CANAL. 





APPENDIX A. 


NORTHERN, orn FIRST DIVISION. 


Brick-Maxinc. 


Tuts division, whilst the works were in progress of construction, included the first twenty-four miles of the 
canal, and comprehended the whole of the works necessary for the passage of the canal through the khadir 
of the Ganges on to the high land of the Doab. From the magnitude of many of these works, and the 
impossibility that a sufficient number of bricks for them could be manufactured by the methods ordinarily 
in use in India, an account of our operations in this respect will be peculiarly interesting, and be the 
means of placing on record data, which will, perhaps, be valuable to the conductors of future undertakings 
of an extensive nature. 

The following abstract gives in one view the several works constructed, and the grand total cubic 
content of masonry for which material had to be provided; the figures in this abstract are derived partly 
from the bills submitted by the executive engineers, and partly from the estimates where bills have not been 


submitted :— 
Cubic Content in Feet. 


Regulating works, ghats, revetments, &c., at the head of the Canal ... ae ea 520,101 
Bridges at Kunkhul, Jowallapoor, Peeran Kullceur, and Guneshpoor aie aye 567,540 
Falls at Bahadoorabad, Nos. 2 and 3, and Assoffnuggur, No. 5 see eee w. 1,275,153 
Locks at "9 99 for navigation as 235,061 
Superpassages at the Ranipoor and Puttri Torrents, including the Nos. 1 and . Falls, 

Locks, &c., connected with them ... - 3,250,237 
Dhunowri works for the passage of the Rutinoo Torrent, including the < cross and 

regulating bridges ... « —«- 1,421,668 
Solani Aqueduct Works, including the ter minal “bridges at Mahewur and Roor kee... 10,992,778 
Mills at Hurdwar, Kunkhul, and Bahadoorabad - 301,443 
Outlet at Kunkhul; inlets at the Lounda Leni Walla, Kunkhul, Jow allapoor, Sclim- 

poor, and Badshahpoor _... ase oes oe. aoe 173,934 
Workshops and model rooms... oes aes eae 953,625 
Buildings for the accommodation of establishments, offices, &e. tee sae sae 125,000 


Grand Total Masonry vee ses os aa8 aa es 19,866,540 





From a further abstract, it is found that of this mass of masonry, the following quantity is composed of 
brick :-— 


Pukka brick, solid masonry; pukka brick, in casing Kunkur Beton, and bonds to 
boulder and slag masonry ... ee sae wee see ae Bee ee = 17,148,714 
Peela brick masonry __... sa ue re ses cas wee a3 ae 542,375 


And if we add to these the pukka and peela brick masonry contained in the Civil Engineers’ College 
buildings, the tuhseel kutcheri, the station church, bazaars, road bridges, and the private dwellings of the 
subordinates attached to the division; for the whole of which bricks were supplied from the Government 
‘ VOL, III. B 
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manufactories ; we obtain an approximation to the total quantity of masonry for which the brick manufac- 
tories had to furnish bricks. 








Peela Brick Masonry, Pukka Brick Masonry. 
Cubic Feet. Cubic Feet. 
In Ganges Canal Works ... abe 542,375 17,148,714 
Tn Civil Engineers’ College Buildings, Church, Bazaars, &e. 629,200 419,441 
In Private Dwellings eee aes ave see 390,000 75,000. 
Totals eo ere ote ie 1,561,575 17,643,155 








And this is, morcover, independent of an immense quantity of broken brick which was used in ballasting 
the lines of railway, forming roads, &c. &c. the content of which cannot be estimated. 

From the condensed abstract at the end of this paper, it will be seen that the actual number of bricks 
manufactured for the construction of the masonry above exhibited has been— 


Pukka bricks of all sizes we Si ae «- 18,07,79,542 
Peela do. do. Sa sas wae .» 3,07,44,988 
Grand total number of bricks we. 21,15,24,530 


Work in brick-making was commenced in this division in January, 1842, under the management of 
Mr. Thomas Wright, an uncovenanted assistant in the canal department. Our object at that period was to 
establish as many kilns as possible at every available village in the vicinity of the line to be taken up for the 
canal, and these kilns were to be of the ordinary pattern of “ Puzawa” (vide plan, sheet No. 1), in constant 
use with the natives of India. For the working season of 1841-42, Mr. Wright reported that he had 
obtained contractors for the manufacture of bricks to the extent of 54 lakhs; and had commenced ona 
small scale a few kilns, independently of contractors, the principal portion of the fuel used in which, was 
wood obtained from the neighbouring jungles. On the Ist March, 1843, the executive control of the 
division was assumed by Lieut. R. Strachey, of the Bengal Engineers; and at an early period he reported, 
that. for the season of 1842-43, fifty-three kilns were in progress of burning under contractors. For the 
season of 1843-44, contracts were made for 1333 lakhs; and for the season of 1844-45, the contracts in 
existence amounted to 145 lakhs. For the season of 1841-42, Mr. Wright’s contract-rates were 350 rupees 
for pukka bricks, 12 x 6 x 2; and 200 rupees for peela bricks of the same dimensions. Lieut. Strachey, 
considering that a thickness of 2 inches was too little for the length of the brick, made all his contracts for 
24 inch at 435 rupees per lakh for pukka, and 250 rupees for pecla bricks, only such peela bricks being paid 
for at this rate as were taken for use on the works. 

During the last-mentioned working season (1844-45), Lieut. Strachey perceived that the total out-turn 
of pukka bricks had been quite incommensurate with the advances of money that had been made, and he 
determined not to enter into further contracts until the accounts of the existing contractors had been cleared 
off; this, however, as will be seen hereafter, was never accomplished. At the latter end of 1845, 
Lieut. Strachey was called away on field service with the army of the Sutlej; and on his return, the state 
of his health obliged him to proceed to the hills on medical certificate; his place being filled by 
Lieut. Henry Yule, of the Bengal Engineers. 

The final results of Mr. Wright’s and Lieut. Strachey’s operations, from January, 1842, to June, 1846, 


in brick-making, were as follow :-— 
RS. A. r. 


Advances made to contractors ... ies “ata eee .. 79,666 13 1 
Expended on department kilns ... a -- 1,869 13 6 
Carting to works (portion of mannfactured Dricka only) .- 5,543 6 9 
Stacking .. a tee oe 7 ee 761 6 8 
Establishnient and sundries ae ane see atts we =: 2,987 12 11 





Total amount of Expenditure a “ep -. 90,979 411 
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The return in bricks for the above expenditure was :— 


Description. 2 Inch. 2} Inch. 

Pukka bricks carted to works... 3h wee 22,76,250 8,29,921 

- at kilns... do aie -» 8,00,000 64,00,000 

Total pukka bricks... -- 80,76,250 72,29,921 
Peela bricks used in works, or sold (both dimensions) sa wis «-»  13,78,235 
* at kilns ” asi aor] «. 37,50,000 


Total peela bricks ee he ei ste es 51,28,235 
Grand total of all sorts, 154,34,406, and the actual cost of the bricks was, therefore— 


ns. 

Pukka bricks, 12 x 6 x 2, at the kilns we'd aa ech ..» 550 per lakh. 
5 » works wis sa a .- 710 ‘3 
sy 12x 6 x 23 ,,_ kilns aie ose Ks we = 775 8 
4 3 » works ar sis aoe ... 1,000 45 
Peela bricks, average... ae wee aC “oe see «. ©.286 9 


which, for pukka bricks, is considerably in excess of the rates at which contracts had been entered into. 
The department kilns upon which Co.’s rupees 1869-13-6 had been expended, were entire failures, and 
this being known to Lieut. Strachey as soon as he joined, he discontinued the experiment. Setting this 
amount aside, and confining ourselves to the contractor’s accounts, we find that— 

RS. A P. 


i . 3. . Yr, 
The advances to contractors were bee eee dee is ess 79,666 13 1 
Value of bricks at the contract rates:— 


30,76,250 pukka, 12 x 6 x 2, at 350 rs. per Jakh = w..,-«:10,766 14 0 

11 ‘92, 295 peela, ” , 200 ,, 7 -» 2,384 9 5 

72, 29 ‘921 pukka, 12 x 6 x 23) es "435 7 7 - 31,450 2 6 

39, 35, 940 peela, i » 230 5 oy «. 9,839 13 7 
Real value of bricks su “itis we ———_——_ 54,441 7 6 
Loss by contractors ... ave aie aes aoe we §=©25,225 5 7 


With one exception, the contractors against whom balances existed, were men of straw; every effort 
was made to get them to fulfil their engagements, or to refund, but all failed: and it was determined by 
Major Baker, the director at that time, that legal proceedings instituted against them, could lead to no other 
result than the addition of a large amount for law expenses to the heavy losses which had already been 
sustained. 

The failures on the part of most of the contractors were undoubtedly due to the following causes :— 

lst. The impracticability of obtaining from the villages situated within the small circle to which our 
operations were necessarily confined, a sufficient quantity of the requisite fuel, with which to burn the large 
number of bricks moulded. 

2nd. To neglect on the part of the contractors, and their habit of stinting the kilns in fuel unless con- 
stantly watched. 

3rd. To the want of intelligent European supervision: for a long time Lieut. Strachey had no over- 
seers, and when he did get them they were unacquainted with the work. 


1846 and 1846-47.—From June, 1846, to the end of the working season of 1846-47, the brick-making 
operations were carried on under the superintendence of Lieut. Yule. The little success that attended 
Lieut. Strachey’s arrangements for contract bricks rendered it imperatively necessary that we should depend 
for our chief supply of this material on our own kilns, burned with wood fuel. The measures adopted for 
this purpose, and the progress made during this period, are thus described by Major Baker, in his final 
report on the Ganges Canal Works, dated 11th January, 1848 :— 

“A small commencement of the arrangements for this purpose was made in 1846, after the close of the 
Sutle} campaign, but it was then too late in the season to obtain any satisfactory results. In the cold weather 

B 2 
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of 1846-47, a number of new kilns were built, both at Roorkee and Muhewur, and considerable quantities 
of firewood were cut in the forests and carted to the works. During the early part of the season many 
circumstances combined to render the result of these operations very unsatisfactory. Great pains had been 
taken to ascertain the method of burning bricks with wood, as practised at Umballa and elsewhere; but our 
people did not at first get into the way of loading the kilns properly; and this, combined with a long duration 
of unfavourable weather, and the greenness of the ‘firewood, rendered the operations of the cold weather 
almost entirely unprofitable. At the commencement of the hot season, however, a change for the better 
became apparent: two new descriptions of kiln were tried with better success, and before the setting in of 
the rains we had turned out about 38 lakhs of serviceable bricks from the English kilns.” 

The first description of English kiln tried at Roorkee was that used with considerable success by Major 
Napier at Umballa: it failed, however, with us, and this may be attributed to three causes— 

Ist. Using dhak wood instead of bubool, or other hard woods. 

2nd. Using koord instead of the light chupper grass, employed at Umballa to equalize the surface of 
the layers of wood. 

3rd. Ignorance of the proper management of the fire by means of the flues and the surface covering 
of ashes, 

The second method attempted was that described in the sixth part (vol. iii.) of Weale’s Quarterly Papers 
on Civil Engineering as that practised in Holland. It entirely failed; the consumption of wood was greater 
than in the first experiment, and the result more unsatisfactory. 

The third experiment was made with a flame kiln, such as is used in England with faggots; a few good 
bricks were obtained by this method, but not in a proportion that would warrant a second trial. ° 

The fourth method was introduced by a pilgrim passing through Roorkee, who offered to take service 
as a brickmaker. His plan was somewhat similar to Major Napier’s, and he understood its management ; 
the produce of his kilns were comparatively good. 

The fifth method was taught us by men obtained from Benares; it-was less certain than the fourth 
method, and more dependent on the quality of the wood, but the bricks were less broken and of better quality. 

A more detailed account of the manner of working the kilns above alluded to will be given when 
Mr. Finn’s operations are under discussion. 

Sixteen kilns of the above patterns, as also the small flame kiln, were built by Lieut. Yule, and he 
established three Hindustani kilns, under the supervision of Government servants. The first fifteen fillings 
of the English kilns turned out unmitigated failures, the whole of the bricks being pecla. The whole 
number of kutcha bricks moulded was 674 lakhs; of which there were— 


Loaded in English kilns or ae eee ae --- 49°8 lakhs, 
» flame kilns ... aes tee awe ‘ies eer LED" 45 
Hindustani kilns sae eee ies oes weet EDL Sigg 
Expended i in building kilns... aie die 9:0 ~y, 
Waste by rain, &c. oes <5 7 2°7 
Total lakhs... se 1 oe» 67°5 


And the total out-turn from them was—Pukka bricks, 38 lakhs; peela ditto, 11 lakhs; janior, about 50,000 
cubic feet. The cost of these, including construction of kilns, clearance of ground, opening out of roads, 
and all the implements requisite in this sort of work, was Co.’s rupees 65,638-7-93, which gives the following 
rates for the manufactured material :— 


RS, 
Pukka bricks, 12 x 6 x 24, at works no ou .» 1544 per lakh. 
Peela a a +N eau is » 450 * 

33 7 Sy at kilns ois ds «. «=—.250 . 


The cost of turning out moulded and dried bricks was approximately 7,559 Co.’s rupees, and consequently 
the cost of kutcha bricks was 112 Co.’s rupees per lakh. Besides the 49°8 lakhs shown above to have been 
placed in the English kilns, there were 13°6 lakhs of pecla bricks reburned in these kilns, making a total of 
63°4 lakhs, from which were derived only 31 lakhs of pukka bricks, or less than one-half of the whole 






“Apa, Wir 'Op- ay OT SEIS 


CL x OF xGL z 
“UyLy FO suorsuaun(y 


‘UpTy UTIs TY e Jo uepg weg 


-------y 
! 


— SE So os 


“MILY MISTY P JO UoT}ag [eurpHpsueTy, pur uorsopy yey 


Jo face Pages, 
VoL.3. 


Sheet N° 2. 
Skeich of a 


PILGRIM KILN. 


Transverse Section of a Pilgrim Kaln. 


























Section on the Line A.B. 
Seale of 74Feet an Inch. 


APPENDIX A. ] THE GANGES CANAL. 5 


number. The results of the Hindustani kilns were good, being 3} lakhs of pukka bricks out of the 44 lakhs 
piled into kiln; and had it been possible to burn them entirely with litter and oopla, instead of the more 
expensive article of wood, which had to be put in to make up the deficiency, they would have been cheap 
bricks. 

The operations during the season of 1846-47, carried on under Lieut. Yule, should be looked upon as 
the commencement of a series of experiments, the cost of which, though great in itself, was comparatively 
small with regard to the future expenditure; and in closing the summary of progress up to this period, it is 
but the just due of the officers who had been engaged on the works that I should repeat the concluding 
remarks contained in Major Baker’s report, when making over to me the directorship of the canal in January, 
1848, viz.:— The executive officers have had to struggle with many difficulties, the conquest of which, 
though it has smoothed the path of their successors, has doubtless enhanced the cost of their own work; and 
it is important to bear this in mind, and to be cautious in drawing unfavourable comparisons between the 
cost of past and future work, and in attributing to the superior care and management of future executives 
an improvement in economy which may be chiefly due to the results of their predecessors’ labours. The 
power requisite to maintain the recular and equable motion of a vast machine, is no measure of the force 
required to set it going.” 


1847-48.—The commencement of the working season of 1847-48 formed an entirely new era in the 
works on the Ganges Canal. The Government had by this time been moved to sanction their vigorous 
prosecution, and all the former restrictions as to the amount to be expended annually were taken off. The 
works alone in this division were considcred amply sufficient for the supervision of the executive engineer ; 
and a separate officer was appointed for the manufacture and supply of material. Myr. Finn entered upon 
the latter duties in October, 1847. 

There were several evils that existed in the arrangements made by Lieut. Yule with regard to the 
relative situations of the moulding grounds, tughars, and kilns ; but as work had commenced actively under 
the executive engineer, and the call for bricks was very urgent, there was not time, in the first instance, to 
rectify them; Mr. Finn, therefore, began with the fields and kilns as left by Lieut. Yule, and made the 
improvements so much needed gradually: before the close of the season, Lieut. Yule’s kilns were almost 
entirely superseded by new ones, built more substantially, and situated in closer proximity to the drying 
grounds. The operations were conducted with variable success, and always at a heavy expense. Never- 
theless, the turn-out of pukka bricks was highly satisfactory, as compared with the results of former years, 
and a method of burning was hit upon which seemed to promise well for the ensuing season. ‘Two 
Hindustani kilns were established on the Roorkee fields under the supervision of the Government establish- 
ment, and were very successfully worked; and several other kilns of this description were set in progress 
either by contract, or by hired labour supervised by Government servants, at villages within a reasonable 
distance from the works, where the appropriate fucl was obtainable. 

The different systems pursued by Mr. Finn may be described thus; the description being a precis of 
that officer’s reports, 


FIRST, on PILGRIM MODE, vide “ Plan and Scctions” (Sheet, No. 2). 


This mode takes its name from the pilgrim referred to in the account of Licut. Yule’s operations. The 
floor of this kiln is hollowed out to a depth of 1’ 6” in the centre, with side slopes up to the level 
of the mouth of the flues; the flues are at 2 fect intervals, 2 feet in width, 2 fect in height, and are carried 
5 feet inwards from every side of the kiln; at that distance they cease, and the whole interior is packed with 
wood to the top level of the flues; two courses of bricks are then laid on edge, and over that the wood and 
bricks in alternate layers. The results of the kilns filled on this system were uncertain ; the average return 
was 54 per cent. of pukka on the kutcha bricks piled, but the greater number of the former were broken ; 
the bottom layer, and the bricks in a space of 5 feet all round the walls of the kiln, were always peela, and 
Janior was invariably found in the centre. Great damage was donc to the walls of the kiln by the heavy 
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pressure of the bricks against them in sinking as the wood was consumed. After trials, this system was 
abandoned, as there appearcd little hope of success. 
The quantity of firewood used per lakh of bricks was 3,300 maunds. 


SECOND, orn BENARES MODE, vide “ Plan and Section” (Sheet, No. 3). 


The floor of the kiln is first levelled off, and the bricks are then packed in tiers of arched flues 
throughout the kiln; the flues are all 3 feet wide at bottom, the piers are 1 foot, or one brick only, in width, 
and four bricks high, from whence the arched is commenced and closed with the tenth tier, making the flues 
5 feet high. When the lower tier of flues is completed, a second tier is built thereupon, crossing it trans- 
versely; on the second is built a third tier, which completes the kiln. The wood is carefully packed into 
each flue as it is constructed, and all interstices filled in with chips. The average result of kilns so filled was 
55 per cent. of pukka on the kutcha bricks piled. The bricks of the lower tier flues, and many in the 
shoulders of the arches, turned out pecla, whilst in the centre of the kiln large quantities of janior were 
found, owing, partly to the want of proper distribution of the wood, and partly to the breaking in of the 
flues, which drawing the fire to particular parts caused vitrefaction. 

The quantity of firewood used per lakh of bricks was 3,200 maunds. 


THIRD SYSTEM, vide “ Plan and Section” (Sheet, No. 4). 


This was an endeavour made to improve upon the Benares mode. The lower part of the kiln was 
packed with a tier of flucs similar to the Benares method, and completed with alternate layers of wood and 
bricks, the lower layer being always less than the upper one in depth or thickness. In some of the kilns 2 feet 
of wood and a layer of five bricks in depth was placed immediately over the flues; in others, 2 feet of wood 
and four bricks were tried, and over this, to form the second layer, 2 feet of wood and five, six, and even 
seven bricks in depth were placed. The average result of this mode was 55 per cent. of pukka bricks. The 
lower portions and sides of the kiln were bad, turning out peela and much broken bricks; the lower centre 
prodaced janior, whilst the upper centre and the entire upper Jayer were very good. Damage was done to 
the walls of the kiln in the same way as to those of the “ Pilgrim” kilns. 

The quantity of wood used per lakh of bricks was 3,300 maunds. 


FOURTH, or “ SIND FLAME KILN,” vide “ Plan,” &c. (Sheet, No. 5). 


An experimental kiln on this plan was built, its interior dimensions being 20’ x 12’, and it was sunk 
3 feet into the ground; the exterior walls were raised 3 feet high by 1’ 9”; the two side walls were 
perforated by three arched flues, each 3 feet wide, 2 fect high, and the centres of each arch were 5 feet 
apart; these flues were carried across through lines of longitudinal walls built in the interior of the kiln, 
each wall being 3 fect high, 1’ 6” wide, and about 6 inches apart; it was completed by raising the 
exterior walls to a height of 8 fect, the additional 5 feet being only 1’ 6’ wide, which left a shoulder, 
3 inches in breadth, on a level with the longitudinal walls for the bricks of the lower line to rest on. The 
kiln was filled by laying the bricks on edge on the top of the interior walls, the flues having been first packed 
with wood; the first four layers were placed openly, the bricks of the lowest one about 2 inches, and those 
of the fourth about 1 inch asunder; the remaining six Iayers required to complete the kiln were packed 
closely. The kiln contained 7,800 bricks, and was loaded three times, with the following results: 1st result, 
56 per cent. ; 2nd, 71 per cent. ; 3rd, 38 per cent. (with large well bricks 3 inches thick), On each occasion 
it was fired vigorously for 60 hours; when the fire reached the second line of bricks from the top, the kiln 
was covered in by a layer of ashes 3 or 4 inches thick. 

The quantity of wood used to each kiln was 350 maunds, or about 4,500 maunds to each lakh of 
kutcha bricks. 

The advantages in these kilns were, that they were more readily packed than the larger kilns; and the 
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large proportion of whole bricks obtained from them. The disadvantages were, the great expenditure of 
wood, and the injuries sustained by the arches of the interior longitudinal walls by every firing. 

Encouraged by the favourable results of the above described small kilns, Mr. Finn tried others on a 
larger scale, and with the view to economizing the expenditure of wood; and following out the plan of a 
Sind kiln, with which he had been provided, the centres of the arches or flues were extended from 5 to 8 
feet apart, and the interior width of the kiln was made 14. instead of 12 feet. The same process of filling 
and firing as had been practised in the smal! kilns were adopted in these, but the results were unfavourable ; 
the out-turn being nothing but second class and pcela bricks; this plan was, therefore, abandoned. The 
dimensions of the largest Sind kiln were 150 x 14 x 8. 


FIFTH, or “ ROORKEE FLAME KILN,” vide Plan, &. (Sheet, No. 6). 


It being supposed that the last described kiln failed on account of the flues being being so far apart, 
and the advantages of burning by flame being evident, Myr. Finn determined to try a modification of 
the Sind pattern. For this purpose he removed the interior longitudinal walls from the large kiln above- 
mentioned, and increased the height of the interior walls by 2 feet, making the kiln 150 x 14 x 10. Its 
floor was levelled off and a tier of arched flues 3 feet wide and 53 feet high was formed from side to side; 
on the top of these flues eight rows of bricks on edge were piled, the four under layers being rather open, 
the upper layers close. Every other flue only had an arch, small holes being left in the piers for the fire to 
communicate; each of the open flues were divided by a cross wall 1 foot thick, to prevent the wind 
blowing the fire through the bottom of the kiln. 

The average result from six kilns, burned during the season, was 70 per cent., and the expenditure of 
wood was about 4,400 maunds to each lakh of kutcha bricks. 


SIXTH, or “ LOODIANA SYSTEM,” vide Plan, &c. (Sheet, No. 7). 


Introduced by a native, who professed to have gained great experience in brick-burning under a 
European soldier at Loodiana. His system differed from that of the Benares one, in having two bricks in 
the piers of the flues instead of one, and in having one flue open and three closed, instead of firing from the 
whole. The two kilns filled by this man were great failures, and his system was at once abandoned. 


SEVENTH, on “ROORKEE NEW SYSTEM,” vide Plans, &c. (Sheet, No. 8). 


The kilns previously described having been filled time after time without any marked improvement in 
the out-turn of pukka bricks, it became necessary to find out a mode by which better and more regular 
results would be ensured. The Benares system was, therefore, modified in the following manner :— 

Instead of one uniform width and height of flue, the ‘ Roorkee new system ” kilns had them of various 
sizes, according as experience had taught that they were required. Thus, in the lower part of the kiln, where 
peela bricks prevailed in the Benares, the new system had flues 3 feet wide and 5 feet 6’ high, the arch 
commencing on the sixth instead of on the fourth brick, which gave space for a considerable quantity more 
fucl. In the centre of the second tier where janior formed, the flues were reduced to 14 foot in width, and 
on each side of these were placed two 2 feet flues, the tier being completed with 24 and 3 feet flues towards 
the sides and ends of the kiln, where in the Benares system peela bricks were found; the arches of the 
second tier of flues commenced on the fifth brick throughout, and were ten bricks or 5 fect in height. In 
the third tier, one-and-half flues were made at each end of the kiln, 3 feet, and all the rest were 24 feet 
wide; the arches commencing on the same brick, and being of the same height as in the second tier. 
The flues of cach tier were divided hy cross walls into cells of about 10 feet in length, and this was found 
to be a great improvement, by increasing the number of bricks in the kiln, and, consequently, decreasing 
the quantity of fuel ; and by regulating, in some measure, the current of wind and air through the kiln. 

The superiority of kilns, filled in the manner just described, was soon apparent. A comparison between 
cight English kilns filled on previous plans, and eight of the same size filled in the new way, gave, for the 
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former, an average return from each kiln of 35,737 whole pukka bricks, or 55-4 per cent.; whilst the latter 
gave 61,140 whole pukka bricks, and an average per-centage of 66-3, showing an increase of 11 per cent. 
of pukka bricks, with the very great advantage of nearly twice the number of whole ones. This method 
was, therefore, continued throughout the remainder of the season, and the best kiln yielded a per-centage 
of 84:6 of pukka bricks on the kutcha ones piled into kiln. The quantity of wood used in these kilns 
was about 3,000 maunds per Jakh of kutcha bricks. 


In all the English kilns filled by Mr. Finn two layers of broken bricks were laid flat on the top, and 
over these, kiln ash was deposited in ridges at first, and spread out when the fire made its appearance at 
the top of the kiln, the layer of ashes being from 9 to 12 inches in depth. In firing, the flues were 
replenished with wood for from thirty-six to forty-eight hours after lighting, or until the fire had laid good 
hold of the kiln. Various methods of firing were tried, some with every other flue closed; some with one 
open and two closed; and others with one open and three closed flues. The system of one open and two 
closed appeared to act the best, as the fire passed more equally through the kiln than in the others. Two 
flues were attended and fired by one beldar, and the kilns were watched day and night for a week after 
firing, and all the chasms and sinkings filled up with janior. 

The wood with which these kilns were fired was dhik, peepul, burghut, saul, &c., but the most part 
was dhak derived from the kheree forests; it was cut by servant beldars, and carted in by contractors at 
arate of 9 rupees per 100 maunds. 800 carts were constantly employed on this work alone during the 
season under review. 

The two Government Hindustani kilns yielded a return of 83:4 per cent., which was an excellent 
result; but the bricks were dear, for this system of burning, owing to the scarcity of the description of fuel 
(khak and koora) required, some of which had to be carted in from villages distant about six miles, and tlic 
carriage of fuel alone for the first kiln cost the sum of 643 rupees. Oopla, which on the Jumna canals was 
obtained at 2 rupees, cost at Roorkee rs. 6-8-0 per 100 maunds. “ 

The Hindustani kilns established in neighbouring villages were also successful, having contributed to 
the grand total out-turn for the season 26,50,260 pukka bricks. 

In the early part of this season the kutcha bricks were moulded upon the bare ground, and were of 
very bad shape, leading not only to failures in burning by the incompact way in which they piled into kiln, 
which admitting passages for air, flame and heat, caused the fire to be rapidly expended without doing its 
proper duty; but also to extra expense in the masonry built from them, by the amount of chipping and 
dressing which they required before being laid in the work. To remedy this, pukka terraces, or masonry 
platforms with even surfaces, were introduced on all the bricktields upon which the bricks were moulded, 
and in a short time our bricks were equal to the best table-moulded bricks that could be turned out. Up 
to the 31st July, however, the cost of the kutcha bricks was very high, having been 144 Co.’s rupees per 
lakh. The detail of this expenditure is introduced here, in order that comparison may be made with similar 
detail for future years, when the improvements made in the relative situations of the tughars and moulding 
terraces had reduced the price of kutcha bricks to a fair average rate. 


RS, A. P. 
1 brick moulder, at 7 rupees per month ... 7 0 0 
3 beldars, excavating and carrying earth to the ‘tughars, a distance of about 300 fect, 

at 4 rupees per month wae toe aes ees ata . 12 0 6 
1 beldar, breaking clods and rough tempering the piduld - ie , we 4 0 0 
3 beldars, mixing and carrying the clay to the moulder, at 4 rupees per ‘month . 12 0 0 
1-6th of a bildar for ashes and water, at 4 rupces per month ... is as . O10 8 
1-4th of a bullock drawing water, say... wee Ses ae sie sie we = =1 12 0 
Establishment... 0 8 0 
Sundries.— Expense of bamboo handbarrows, is ancien ‘and koonduhs, 7 wear and tear of 

well churrusses and well ropes, repairing brick moulds, st: icking the bricks, and 

occasionally covering them with grass chuppers to protect them from the ram ... 1 0 0 





Total Co.'s rupecs ae Se S34 .. 38 14 8 
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Each moulder and his attendants, as per above account, cost per month 3873. 14a. 8p., and cach on an average 





turned out 1,000 bricks per diem, or per month... ss ide one se eee ir v» =31,000 
Deduct for four Sundays ina month ... az a see a eso to a we 4,000 
Balance, the number of bricks made by one moulder as 27,000 


Then if 27,000 kutcha bricks, 12” x 6” x 24”, cost 38 rs. 14a. Bp., 1 lakh will cost 1437s. 15a. 9p, 


It must be understood that in showing the results of each season’s operations, a period extending from 
about the middle of October to the end of the month of June following is embraced. In the statements 
which are given below all the work done on the Government fields during the season is represented ; the 
bricks from the outlying Hindustani kilns are never available until after the season in which they were piled 
into kiln has passed, hence, therefore, the 26,50,260 pukka bricks stated in a former paragraph to have been 
derived from Hindustani kilns are not included in the returns, but are brought to account in the abstracts 
for the ensuing season. 

The results of the season of 1847-48 may be described thus :— 


Piled into kilns ... ai ae coe va wie oie --» =1,64,99,652 

Used in building kilns, &c. Pa ‘bis a ces ee ie 835,000 

Lost by rain wastage, &c. eis shee cies are a ww. 25, 73,623 

Stock remaining at close of season ae Ses a ase ys 8,70,912 

y ‘ —— 
Total kutcha bricks moulded ... we. 2,07,79,187 


The return from the kilns so piled, was:— 
Pukka bricks of all sizes... :1,08,91,961, or 66 per cent. on the kutcha bricks filled into kilns. 
Peela 5 3 54,56,933, or 33 45 ‘9 54 
Jhama w» (cubic fect) 1,19,615, or 1 im 5 ‘3 
The total cost of the season’s operations was 1,68,072 7s. 12a. 5p., and, after deducting from this the 
value of the few bricks made for the special purposes of pillars, architraves, &c.; and excluding altogether 
32,55,285 peela bricks which, as not being at the time required for the works, were held to be of no value, 
the following rates were exhibited for the bricks in ordinary use :— 


Ra. AL OP, 
Pukka bricks, 12" x 6” x 23", at the kilns... ae we = 1,154 5 9 per lakh. 
Peela - ‘ 3 ae is ine 250 0 O 3 
Jama... ane aie fea te eee ees tee 2 0 O per 100 cubic feet. 


1848-49.—The results of the season of 1847-48 had so fully proved the success of the “ Roorkee 
Flame” and “ Roorkee New System” kilns over all others that had been tried, that the brick burning of 
1848-49 was for some time confined to these two modes, and Mr. Finn’s operations were carried on steadily ; 
the out-turn of pukka bricks increased in number, and each quarter's accounts exhibited a reduction in their 
cost. In February, 1849, Captain Weller of the Engineers visited Roorkee and spoke highly of a flame kiln 
which he had used in Sind. As we had already Icarnt the value of flame kilns—in their easy management, 
and freedom from broken bricks, his plan was at once tried. The first few trials were not very successful ; 
but in a short time, with some modifications introduced by Mr. Finn, it proved so satisfactory and regular 
in its results, that it was introduced to the exclusion of all others, not only in the Roorkee and Muhewar 
ficlds, which were remodelled for the purpose, but in the new fields which were now being established at 
Dhunouri and Sclimpoor, Plan and scctions of this kiln are given in sheet No. 9, and the following 
memorandum on the method of filling and firing it, which was submitted by Mr. Finn on the Ist March, 
1850, after a full year’s experience had established its complete success, will be found of the greatest value :— 


Memorandum on the Filling and Firing of Flame-Kilns. 


“Interior dimensions of flame-kiln in general use at Roorkee, &e.:—Length, 31’ 6”; breadth, 11’ above 
fues; height, 6’ 6” nbove flucs. Excavate to a depth of 3 fect for the floors or bottom of the kiln, giving any 
foundation below that depth local circumstances may require; slope away the ground in front of firing flues, so as to 
give the firemen ready access to them. 

‘A kiln is loaded in one day, fired in two days, cooled in four days, empticd in one day: total, 8 days. A kiln of 


VOL. III. Cc 


10 THE GANGES CANAL. [APPENDIX a, 


the above given dimensions contains about 15,500 kutcha bricks, each brick being 12” x 6” x 24"; 24 beldars load a 
kiln, 18 beldars unload a kiln; these men also select the bricks into classes—first, second, and peela. 

“The quantity of dry wood expended at Roorkee in firing a kiln 48 hours is 575 maunds; and the number of 
beldars (firemen) employed to feed the flues, 24; thus, 2 men to each flue—6 to a kiln—the firemen work in spells of 
2t hours, night and day; then for 48 hours’ firing, 4 spells, and 6 men for each = 24 men. 


‘No ashes or covering of any sort to be placed on the top of the bricks in the kiln; and when the firing of the 
kiln is completed, the flues should not be closed up, but left open. 


“Bricks and wood are placed separately in flame-kilns, the former are packed on top of the inner longitudinal 
walls 12 bricks or 6 feet high, and the latter is placed in the three vaults at the bottom of the kilns. ‘The spaces, 
G inches wide, between the longitudinal walls, are flues for the admission of the heated air upwards. The lower tier 
of bricks in kiln are placed about 2 inches apart, the second, third, fourth, and fifth a little closer; and from the sixth 
to the twelfth tier inclusive, the brick are packed in closely. When the bricks are placed in the kiln, the vaults are 
filled with wood, and the firing commenced; this operation should be carried on vigorously for, at least, 24 hours, by 
which time, if the bricks are baked, the fire will be well up all over the top of the kiln. 


“During the cold season, or when bricks are not thoroughly dry on being packed into kiln, it requires fully 
48 hours to bake them. 


“ Firewood issued to the Roorkee kilns is charged for at the rate of 11 rupees per 100 maunds; this wood is of 
various sorts, but by far the greater part of it is dhak, which is supposed to be about the very worst description that 
could be had for the purpose: babool, khyr, and tamarind are all good; and doubtless, of either sort, a much less 
quantity than we expend of dhik would suffice to bake a kiln of bricks; but of these we have none here. 

“Firing kilns on high windy days should, if possible, be avoided; for then the bricks require a longer time to 
bake, and the kilns seldom or never afford a good return; the bricks of the windward side invariably remain unbaked. 

“The average return of pukka from kutcha bricks baked in 44 flame-kilns at Roorkce for one month was 81-7 per 
cent. Some of the kilns, however, yielded a return of 92-8 per cent.” 


At the commencement of this season (October, 1848) Hall’s brick-making machines (for a description. 
and plans of which, see Appendix) was set up at Roorkee. Mr. Finn, and the overseer Sergeant Durrant, 
in immediate charge of the Roorkee brick fields, first made themselves acquainted with the working of the 
machine, and then taught a party of bildars the use of it. For the first three months, owing probably to the 
awkwardness of the men employed, it was constantly getting out of order, and considerable interruption 
to progress was the consequence}; but Mr. Finn persevered, and before the close of the season, had the 
satisfaction of seeing it work regularly, and of counting 11,670 bricks made by it in one day—an out-turn 
fully equal to the best that had been obtained in England or America. These bricks, from the process the 
clay undergoes in its passage through the pug-mill, are beautifully tempered, and when burned are found 
to be very close-grained ; their only disadvantage being, that their size, 94” x 4” x 3”, differed from that 
in common use on the Ganges Canal works, They were invariably burned in Hindustani kilns under the 
supervision of the Government establishments. 

Before this machine was in full work, the men employed on the Ganges Canal brick-fields, as moulders, 
were the most intractable and troublesome class of people that were on the works; their combined and 
frequent efforts to evade the doing of a fair day’s work, or to extort higher rates of pay, caused much. 
anxiety ; every attempt to coerce a moulder, or even if fault was found with the quality or quantity of work 
performed by one or more of them, led to a strike of the whole body. When, however, they saw that we 
could turn out from the machine 11,000 bricks per day, independently of themsclves, they became the most 
docile of our people, and after a while, they were glad to receive 6 rupees per month for a full day’s work. 

At first, it was attempted to work the machine by horses, but they were found not to answer so well as 
bullocks, and four of these latter animals were, therefore, employed daily in cutting and mixing the clay 
in the pug-mill : two worked from sunrise till noon, and the other two from two p.. till dusk. 

At the close of the season, the complement of men attached to the machine for working was as follows :— 

Excavating the clay and carrying it to the pug-mill cistern, an average distance of 130 ft. 11 beldars, 


Supplying the cistern with water, and clearing up the drying ground ase we 2g 
Filling the pug-mill from the contents of the cistern 


Cleaning and handing the moulds preparatory to passing them into the machine wee 
Serving the machine with empty brick-moulds i 


On the whee! for pressing the mixed clay into the moulds .., site eas wee 


Carried forward 19 
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On the lever, for forcing out the moulds ies 


On the mister, or strike, cleaning top of the bricks and raising ‘the moulds to ‘the heads 


of the carriers 


Carrying the loaded moulds from the machine to the drying ground ‘ 
Relieving the carriers of the moulds, and placing the bricks in regular lines on the 


drying ground 


Total esi 


Il 


Brought forward 19 beldars. 
1 ” 
“is L- 
6 ” 
ear, age TES «ay 


Se 28 beldars. 


The following abstract of workpeople employed, number and cost Se the bricks made by this machine, 
from its setting up to the termination of the season, may well find a place in this report, as it shows how 
progressively Mr. Finn increased the turn-out of bricks, and decreased their cost. 



























































s [8 les 3 
g jee; |e : 
esl/os| 35 ce ae Bricks Total Monthly Expenditure, and Rate 
Date. - & “slay /%s|e2) made Remarks, . 
Bea; ea| eo &) FAR : of Bricks Manufactured. 
Ssies(ee | Eg lay | Daily. 
and tan Oia > hen =i 
1848. 
Octr. 23 | 7 1| 2 2,090 | Commenced making bricks. 
» 24) 9 1| 2 2,695 BS. AL OP. 
” i - ; 2 2,400 | Beam of pug-mill broke. | Labour... «. vse 15 12 10 
” ce . Sundri wie 10 11 
99° 2E | de [ces 1 | uss es Sunday. Meee senor 
28) 5)..4 1 
> tee 
Me 209)) Bice he es Total ... «- 20 7 9 
30 }15)..}) 1] 2 8,010 | Work recommenced. 
. 31 | 21 os 1 2 2/600 Average cost per lakh - 160 1 6 
Total...| 79 | | 9 | 10 | 12,795 | 
Nave. 1 2 | 18 1{ 2 2,290 
»y 2] 2/18] 1] 2 2,130 | The cistern of the pug-mill 
sp. 0 Ab ese 7 1]... - broken. 
) 7 1 Sunday. : 
» 18 12 1 Filling the cistern and pre- 
paring for work. Labour 63 1 4 
» 19]... | 12 1 |... | ae vive Sunday. Sundries 5 3 9 
» 20]... | 18 1 2 i 4,000 
» 2{ 3/18] 1] 2]... | 5,790 Total 68 5 1 
» 22} 5/16] 1} 2] 41 6450 
» 23; 5/17] 1} 2] 4] 6850 
» 24) 5] 23) 1] 2] 4 6,240 Average cost per lakh ... 1038 9 2 
, 25 5 | 95 1 2 4 6.570 Ditto, after deducting 
» 26 5 | 95 titled oe Sunday. wages for Sundays... 91 11 6 
» 27] 5/22] 1] 2] 4] 6550 
» 281 6/22] 1] 2] 44 6,880 
29 6 | 22 1 2 4 7,000 
" 30/ 3/95] 1] 91 4] sino 
Total...) 52 |307 | 17 | 24 | 32 | 65,960 
Decr. 4 5 | 24 1 2 4 5,080 : 
» 9| 5/921 1] 2] 4| 4090 Labour... 18 9 3 
» 1O} 5} 22] 1]... oes Sunday. 
» 12 h | 24 1 2 2 6,000 | Horses altogether discon- Average per lakh ... - 122 10 9 
Se | et ee ea Ditto, after deducting 
921 4] 6 wages for Sundays... 101 3 10 





| 10 | 15,170 
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s = oS _ 8 
ealeslostn le 
2 LSBs = : 
wie se 22 aa 3 g Sg ee e a | Total Monthly Expenditure, and Rate 
. “S| «S| a ‘3/¢2) made emarks, 
fa|f2/ 82) ga /35 ms of Bricks Manufactured. 
sei ou]/Se)/2n/Se] Daily. \ 
5 a! go |S0/S 8/3 2 | 
1849. ri] ee ene s 
Jany. 9 | 10 7 eee 6 Filling cistern. 
» 10} 8 ee so ue Preparing for work. 
” Il | 28 1 4 6,120 
» 12/28 1 4| 7,370 
» 13] 28 1 4 7,500 ee. oe 
” 14 28 I 4 see Sunday. Labour Kee - 17 5 3 
5 n a ; ; oe Machine out of order. Sundries 2x3 . 11d 2 
7 ’ 
» 19] 25 1 4 7,100 Total . 7 
"20 | 26 1 4| 7,000 ; pan 
» 21 | 26 1 de bee Sunday. 
92 | 96 | 1 4| 7,000 | Machine out of order. Average cost per lakh =... 88 11 4 
” 96 | 29 l 4 7.100 Ditto, after deducting . 
» 627 | 29 1 4 7,400 wages for Sundays... 74 4 9 
» 28 | 29 ] Sis axes Sunday. 
"29 | 28 1 4] 7,500 = 
» 30 | 29 1 4! 7,650 
» 31 | 29 1 4; 7,500 
cn Pe i al e 
Total...i444e 16 | | 48 | 89,290 
Te = ; ————— —————— ns SS 7 — a <> 
Bildars, Bullocks, | H r i 
Date. Ried a ne Soe = nee Bricke Renncks: | Total Monthly Expenditure, and Rates 
Month. Diem. made Daily. | of the Bricks Manufactured. 
1849. ah 
To je a Labour... 0. we 87:10 8 
Me eg : #29 Sundries ... ats . 2 63 
e 29 4 8,040 eres 
yy) dk 29 ave ous Sunday. 
ib 29 j 8,090 | Total ... «- 40 0 6 
” : Be 4 8,020 Cleari 1 '| Average cost per lakh ... 88 8 9 
eo oe 96 ef ae Mechirn eee l. Ditto, after deducting 
” 210 achine broken. wages for Sundays... 79 1 3 
Total. 203 | 24 45,210 
Bn mesh eles ae ates es Ue 2 Ree ee ed I ia — a 
Mar. 20 12 wes oae Filling cistern with clay, 
» 2i 25 =$ + 6,200 and preparing, 
22 26 4 8,100 
"93 26 4 8,050 Labo ic ca sxe 8810 °F 
» 24 27 4 8,110 Sundries ... eek a. 2 3 8 
25 27 me oie Sunday. aa 
, 26] 27 4 9,125 Total ... a. 55 14 3 
27 27 4 9,515 
” 28 27 4 9,540 a etape cost per lakh ... 64 5 2 
»y 29) 27 4 9,580 Ditto, after deducting 
» 30 28 4 9,000 wages for Sundays... 60 2 8 
» 3l 28 4 9,670 
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qo 
ees é salar: ue Bricks ae | Total Monthly Expenditure, and Rates 
oe Month. = Dien: ; made Daily. : | of the Bricks Manufactured. 
i fas Bee i | 
1849. | 
April 1 28 ie te Sunday. 
gy. 28 4 10,260 
3. 8 28 4 9,075 
» 4 28 4 10,050 
» Oo 28 4 10,026 
ge B 28 4 9,960 
spo ok 28 4 10,100 
» 8 28 se ar Sunday. 
” 2 4 10,000 Holidays on account of | 
” 1 ps as Hurdwar fair, beldars ' 
” ae eee uae ’ ‘i 
” 49 38 4 9,480 allowed 1 day’s pay. iH Ears 
13 28 4 10,180 Labour . 136 4 9 
» 14 28 4 10,030 | Sundries ... 912 6 
» 1d 28 Pon ei Sunday. ‘ ot 
» 16 28 4 10,200 Total .146 1 3 
» 17 28 4 9,600 ' 
» 18 28 4 10,370 . : | Average cost per lakh 66 14 0 
» 19 ey Dena oes aca Cleaning machine. Ditto, after deducting 
» 20 28 4 6,500 wages fur Sundays... 58 0 5 
ay Fe 28 4 10,360 
» «22 28 ae sss Sunday. 
» 23 28 4 10,650 
» 24 28 4 9,840 
» «25 28 4 10,620 
» 26 28 4 10,450 
eee 28 4 10,140 
» 28 28 4 10,350 
» 29 28 sie - Sunday, 
» 380 28 4 10,100 
Total.... 786 88 218,341 
May 1 28 4 10,500 
» 2 28 4 10,240 
» 38 28 4 10,500 
» 4 28 4 10,300 
» 45 28 4 10,500 
» ~=~C6 28 ion ae Sunday. 
i 28 4 10,640 
» 38 28 4 10,750 Labour .. 149 12 0 
aye) 28 4 10,520 Sundries ... 7 910 
» 10 28 4 10,650 ees 
” i a i Tocco Total . 157 5 10 
” 7 
» 13 28 wee ens Sunday. Average cost per lakh 5412 2 
” ve 28 4 10,680 Ditto, afer deducting 
” i os 7 ee wages for Sundays... 49 8 8 
” vee 
» (17 28 4 10,700. 
3 18 28 4 10,250 
» ID 28 4 10,550 
» 20 28 aa an Sunday. 
» 2 28 4 10,460 
» 22 28 4 10,500 
» 23 28 4 10,900 
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10,900 

10,950 
Sunday. 

10, ‘900 

10,980 

10,900 A. 

10,980 | Labour ... ses . 83 3 

10,980 Sundries .. re - O 6 

10,980 


ree te : Barre Bricks Tepasie: Total Monthly Expenditure, and Rates 
Month. Diem. made eres of the Bricks Manufactured. 

28 4 10,800 
4 10,950 
4 10, 900 

aes Sunday. 
4 10, ‘900 
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Sunday. Total ... +. 83 9 
10, 960 Average cost per lakh ... 53 15 
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11,670 wages for Sundays... 46 8 1 
11,000 

11,300 

11,450 
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Sunday. 


oa 
o 


154,850 


N.B.—Half-pay for a tindal, at 8 rupees per month, charged throughout. 


Total number of bricks made by this machine during the whole season tee Se «» 976,016 
At an average cost of 68rs. 9a. 8p. per lakh. 


Bricks made by the machine during the month of May cost, on an average, 5473. 12 a. 2 p. per lakh, 
and the rate of the bricks moulded by hand on the pukka terraces at Roorkee during the same month was 
91 rs. Oa. 10p. per lakh; the pay of the beldars for Sundays in both cases being included ; size of the last- 
mentioned brick (unburnt) 123” x 64” x 28’. During June, 28 beldars at 4 rupees per month, and 
4 bullocks at 5 annas each, made with the machine on an average 11,046 bricks per day; and during the 
same period to make 11,200 terrace-moulded bricks, it required 


Moulders, at 6 rupees per month eos eee ite oo «+ 14 men. 
Beldars, at 4 +5 a ae ave Jia see aw. 39" 5 
Total ... eee see ee +s 53 men. 


Two of Ainslie’s brick-making machines reached the works during this season, but too late to admit 
of their being fairly tried. 

Hindustani kilns were as usual established at outlying villages, but their out-turn not being known at 
the close of the season, the results are not exhibited in the general returns which follow. 
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The average cost of the kutcha bricks made on the Government fields was 119 Co.'s rupees per lakh, 
and the following table represents the details of this rate :— 


ns, A. P 

1 brick moulder, at 6 rupees per month . 6 0 0 
3 bildars, excavating and carrying car th to tughars, breaking clods, and rough temper 

ing the mould, at 4 rupees per month ace 12 0 0 

23 bildars, mixing ‘and carrying the prepared earth to the moulders, at 4 rs. per month 10 0 0 

1- “6th of a bildar for ashes and water, at 4 rupees per month oe 010 8 

4th of a bullock drawing water ... wee are Sa oe See sie say 112 0 

Establishment ss aes ase at Cee 0 8 90 

Sundries—detail as in former table Te ae one ave ane 1 4 0 

Total . “se A 32 2 8 


As in the former table, the cost of 27,000 bricks is hele sepieiied: Then, if 27, 000 cost 32 rs. 2a. 8p., one lakh 
will cost 119 rs. nearly. 


The number of kutcha bricks moulded on the Government fields, was, including those on hand at the 
close of the previous season :— 


Filled into kilns... ea dee es as «» 1,60,64,468 
Used in making and repairing kilns oes ase son Sas 8,92,152 
Loss by rain, wastage, &c. ... 238 ove ‘ise ies ww. «=: 26,13, 914 
Stock remaining at close of season aae aoe ate ge 53,140 


Total se ue, ue ete wees wwe 21,96,29,674 


The return from those filled into kilns was :— 


Pukka bricks Sue ... 1,10,07,328 or 68°5 per cent. on the kutcha bricks filled into kilns, 
Peela_,, oe ..- 36,08,720 or 22°5 is 33 vs 
Jhama ,, (cubic feet) 1,35,876 or 9-0 s 3 + 


The produce of the outlying Hindustani kilns was 36,92,829 pukka bricks, making the total results 
of the season as follow :— 


Pukka bricks a ie wes at bi ove « =1,47,00,157 
Pella, ase ies vee sa3 osk Sus -- 36,08,720 
Jhama eee eee ‘ (cubic feet) 135,876 


The total cost of the season’s operations was 1,49,219 7s. Oa. 11 p., giving (under the same conditions 
as explained in last season’s resumé) the following average rates for the bricks in ordinary use :— 


RS. A, 
Pukka bricks, 12” x 6” x 24”, at kilns ... ow. 736 2 6 per Jakh. 
Peela bricks re ” wes .. 250 0 0 i 
Jhama tes eee es ais cas eis 3 6 6 per 100 cubic feet. 


1849-50.—The brick-making scason of 1849-50 commenced at Roorkee and Muhewur in October, 1849. 
The new fields established during this season at Selimpoor and Dhunouri were also in active progress, the 
former from November, 1849, the latter from February, 1850. The whole of these fields were provided 
with pukka terraces for moulding the kutcha bricks upon; and the only system employed for burning the 
bricks was that of the flame-kiln. In April, 1850, a brick-making machine on the same plan as Hall’s 
patent, manufactured in the Roorkee workshops, was sct up at Muhewur, and was worked with equal 
success as that which had been brought by me from England. By the end of the season, but too late for 
bricks to be made from it, another similar machine, also manufactured at Roorkee, was established at 
Dhunouri; and the several brick-fields were now in the order in which the whole of the future operations 
were carried on. 

Ainslie’s brick-making machine, although every effort was made to render it of use, proved an entire 
failure on our works, and was cyentually abandoned. 

Hall’s brick-making machine continued to keep up its character ; and the maximum out-turn in any one 
day during the season was 12,200. 
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The same course of work was gone through as described for 1848-49, and the results show a consider- 
able improvement. 

The average cost of the kutcha bricks made on the Government fields was 88 rs. 4 a. 3 p. per lakh: the 
detail of this rate is represented in the following table: — 


RS. A. P. 
1 moulder, at G rs. per month . : 6 0 0 

1 bildar, excavating and carrying éirth to tughars, breaking clods, rough 
tempering, &c., at 4 rs. per month . 40 0 

24 bildars, mixing and canis the preneret earth to the moulders, ‘at 
4 rs. per month 10 0 0 
1-6th of a bildar for ashes and w. ater, ‘at drs. per month 010 8 
jth of a bullock, for drawing water, say 112 0 
Establishment ... a ie sie 0 6 G 
Sundries—detail as in former table ace sats aoe 1 0 0 
Cost of 27,000 bricks ee 3 aes e» 2313 2 


Then, if 27,000 cost 23 rs, 13 a. 2p., 1 lakh will cost 88 7s. a a. si 


The present season exhibits the kutcha brick-making in its most favourable aspect, the above rate being 
the lowest ever arrived at. Mr. Finn’s arrangements were now matured; the quantity of work that could 
be done by cach individual employed was known, ‘and the performance of it strictly insisted on; and from 
this period forward no variation, except in the one item of “ excavating and carrying earth to tughars, &c.,” , 
was permitted—this item was necessarily a fluctuating one, and it was entirely dependent on the distance the 
earth had to be carried. The excavations for this earth were carried on at Roorkee within a defined area, 
so that on the close of our operations, a large large tank or reservoir might be formed for the convenience 
of the town. In April, 1854, this reservoir was 1,480 feet long, 370 feet average broad, and 12 feet deep. 

The number of kutcha bricks mounded on the Government fields was, including those on hand at the 
close of the previous season :— 


Filled into kilns... ae a See aes 1,86,48,800 
Used in repairing kilns : 23,34,520 
Loss by rain, wastage, &c. 40,30,451 


Total eu Said 


The return from those filled into kilns was:— 


Pukka bricks ... 
Peela * 
Jhama... 


32,75,200 or 18, 


(cubic feet) 76,391 or 3, 


» 2,50,13,771 


1,47,83,540 or 79 per cent. on the kutcha bricks filled into kilns. 


” ” 


a1 ym 


The produce of the Hindustani kilns was 41,50,000 pukka bricks, making the total results of the 


season as follow :— 


Pukka bricks aie ide ais wie 
Peela - ae See 
Jhama 


1,89,33,540 
32,75,200 


(cubic feet) 76,591 


Hall’s brick machine made daring this season 15,15, 095 kutcha bricks; of which, 14,23,195 were 


piled into kilns, and 91,900 were destroyed by rain. 


The total cost of the season’s operations was 


1,61,601 rs. 8a. 5p. Giving (under the conditions before noted) the following average rates for the bricks 


in ordinary use :— 


Pukka bricks, 12” x 6” x 2)” 
% oy" x 4” x a 

Pecla » 12" x 6” x 24" 

Jhama ae ses 


Ra AL 
Gh2 12 + per lakh. 
53600 4 
250 0 0 


6 0 O per 100 cubic feet. 


About 1,500 carts were constantly employed during this season in carting firewood to the several fields. 


1850-51.—The brick-fields having now been established on one fixed principle, and the same course 
of work being in operation throughout, it will be sufficient to exhibit the results, noting that this season was 
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marked by extraordinary cold weather rains, which led to great loss in kutcha bricks, and to much inter- 
ruption in progress. Nevertheless, the returns exhibit continued improvement, and the season’s operations 
were highly satisfactory. 

Hall’s brick machine made 37,90,670 kutcha bricks, of which 32,26,670 were piled into kiln, and 
5,64,000 were destroyed by rain. The maximum number of bricks made by this machine in any one day 
was, in the present season, 12,500. 

Kutcha bricks moulded on the terraces of the Government fields cost 96 rs. 9a. 9p. per lakh. 

The number of kutcha bricks moulded on the Government fields was :— 


Filled into kilns... Mee eds wie’ exe See eee 2,21,21,100 
Used in repairing kilns, &c. #53 sie aie se .. 8 0,86,115 
Destroyed by rain, &c. See aie Se wae we .» 57,44,830 


Total oe ioe ue w. 3,09,52,045 
The return from those filled into kiln was :— 
Pukka bricks ats .-- 1,89,42,100 or 85°6 per cent. on the kutcha bricks filled into kilns. 
Peela 7 oe . 25,57,800 or 11°4 9 + 3 
Jhama «+ (cubic feet) 66,546 or 3 7 a 9 


The produce of the Hindustani kilns was 75,00,000 of pukka bricks, making the total #esults of the 
season as follow :— 


Pukka bricks Pers ae wee wee soy coe w» 2,64,42,100 
Peela 9 ee Res ts wee er abs .»  25,57,800 
Jhama ats as avs aah seis ... (cubic feet) 66,546 


The total cost of the season’s operations was 2,19,586 7s. 54. 9 p., giving (under the conditions before 
explained) the following average rates for the bricks in ordinary use :— 


RS. A. P. 
Pukka bricks, 12” x 6” x 23” aa «- 763 7 0 per lakh. 
em ON AY x 3” Yee Sasa SBC OO 
Peela yy «12" & 6" x 24" or ... 250 0 0 3 
Jhama es ea abe 36a és 6 0 O per 100 cubie fect. 


The maximum number of carts employed in bringing firewood to the works was 1,500 per day. 


1851-52.—Hiall’s brick-making machine turned out during this season 54,23,000 kutcha bricks, the 
whole of which were piled into the Hindustani kilns in which they were baked. Its maximum rate of 
working was equal to 13,500 kutcha bricks per diem. 


Kutcha bricks moulded on the terraces of the Government fields cost on an average 93 rs. 13.4. 4 p. 
per lakh, 


The number of kutcha bricks moulded on the Government fields :— 


Filled into kilns... ee waa tee woh sini .-- 3,13,35,400 
Used in repairing kilns, &c. ist bes ee 3 ie -»  §2,26,800 
Loss by rain, wastage, &c. ... sisi at is se «»  44,17,300 
Total ool ea See «+» 4,09,79,500 
The return from those filled into kilns was :-— 
Pukka bricks ... se «+» 2,57,81,120 or 83 per cent. on the kutcha bricks filled into kilns. 
Peela 4 ioe or «-  88,65,300 or 13 i 4 a 
Jhama ... +» (cubic feet) 37,820 or 4 


” ” Ww 


The produce from the Hindustani kilns was 93,00,000 pukka bricks, making the total results of the 
season as follow :— 


Pukka bricks ae Ee was was ae cs -- 8,50,81,120 
Pela, iad Seat “aie. Lane eee win, dpe p HBO SIOO 
Jhama i ‘vs ble ae aie an ade ia 37,320 


VOL. IL. 
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The total cost of the season’s operations was 3,05,013 rs. 3.4. 1 p+) giving (under the usual conditions) the 
following average rates for the bricks in ordinary use:— 


RS. AL OP, 
Pukka bricks,*12” x 6” x 23” . «- 804 15 8 per lakh. 
¥ » 93" x 4" x 38" ase -. 536 0 0 7 
Peela 3 5% eee exe -. 250 0 0 5 
Jhama sae sie ate sae 6 0 O per 100 cubic feet. 


The maximum number of carts employed per day during this season in bringing firewood to the works 
was 2,000. 


1852-53.—Hall’s brick-making machines turned out during this season 59,43,400 kutcha bricks, the 
whole of which were filled into Hindustani kilns. The maximum working of these machines was at the rate 
of 14,000 bricks per day each. 

Kutcha bricks moulded on the terraces of the Government fields cost 90 7s. 7 a. 9p. per lakh. 

The number of kutcha bricks moulded on the Government fields was :— 


Filled into kilns... sa ie wea os aie --- 8,18,91,060 
Used in repairing kilns... Ee re ae a we =: 52,44,248 
Loss by rain, &c. ... aes or le si ade .» 54,89,912 


Total =. see nee, ase, we 4,26,25,220 


The return from those filled into kilns was :— 


Pukka bricks... vie ... 2,62,43,880 or 82 per cent. on the kutcha bricks filled into kilns. 
Peela i ses dss --. 936,73,700 or 12 ay FS ” 
Jhama ... aes 4s ee 86,037 or 6 7 ai 5 


The produce of the Hindustani kilns was 90,00,000 pukka bricks, making the total for the season as 


follows :— 
Pukka bricks as ee ab $s eee Soe .-- 8,52,43,880 
Peela 5 re SNe aie aie a's ote .. 36,73,700 
Jhama eee es au eae ae sti se “se 86,037 


The total cost of the season’s operations was 3,59,5887s. lia. 9p., giving (under the usual 
conditions) the following average rates for the bricks in ordinary use :— 


rs. A. P. 
Pukka bricks, 12” x 6” x 24” ies .- 940 14 6 per lakh. 
7 » ON x 4" x 8" ee eee O60: OO 
Peela wo 12" & 6" x 24" ove «. 250 0 0 ” 
Jhama 7 aoe sos 6 0 O per 100 cubic feet. 


The great increase observable here in the cost of the pukka bricks is entirely owing to the enhanced 
price that had to be given for the carriage of firewood, which had annually to be brought from a greater 
distance, as the forests nearest to our works became cleared. 


1853-54.—As far as this paper is concerned, the season of 1853-54 terminates on the 3ist of March, 
1854; up to that date the Roorkee and Muhewar brick manufactories were most successfully worked to their 
utmost capabilities, owing to the increased demand that was made upon them to meet the energetic measures 
which had been taken by the exccutive engincer to prepare the aqueduct works for the reception of water 
early in April, The Dhunouri manufactory was also steadily worked; but that at Selimpoor was closed an 
the 31st January, on which date a swficient number of bricks had been prepared to complete the works in 
the neighbourhood. . ‘led 

Hall’s brickmaking machines had made 22,36,500 kutcha bricks, 21,68,500 of which had been pilec 
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into Hindustani kilns; the average maximum working of these machines continued at 14,000* per day from 


each machine. 
Kutcha bricks moulded on the terrace platforms of the Government fields cost 897s. 13a. per 


lakh. 
The number of kutcha bricks moulded up to the 31st March, 1854, was:— 
Filled into kilns... é aie ae ise et «-- 2,12,96,000 
Used in repairing kilns, ites oe eee wee “6 “f 36,65,200 
Loss by rain, wastage, &c. ... oe ee ae aes 3,29,880 
In hand 0% oe tee S33 wae =n aoe --  14,52,200 


Total bee oe Sols eee --. 2,67,43,280 


So far as they were known (some kilns necessarily remaining unloaded) the results of the bricks filled 
into kilns had been— 


Pukka bricks... oe ... 1,78,80,613 or 84 per cent. on the kutcha bricks piled into kilns. 
Peela,, sae ee «. 20,79,100 or 9 a os 
Jhama ... +. (cubic feet) 72,922 or 7 A ‘3 5 


The Hindustani kilns contributed a further supply of 75,00,000 pukka bricks, making the total number 
that had been sent to, or were available for, the works up to the termination of the period embraced by this 


section, as follows :— 


Pukka bricks wee ary ods esi wie wee .- 2,53,80,613 
Peela ” sie ore es ozs ass .. 20,79,100 
Jhama See o tee fen ae ane (cubic feet) 72,922 


The total cost of the gaa during this period was 2,38,542 7s. 13a. 1 p., giving (under the usual 
conditions) the following average rates for ‘the bricks in ordinary use :— 


na. 
Pukka bricks, 12” x 6” x 23” oat «. 939 13 10 per lakh. 


. » «94% x 4" x 3" se .. 650 0 0 s 
Peela » 12” x 6" x ay. ae .. 250 0 0 
Jhama . eat ers G O O per 100 cubic feet. 


The following condensed abstract of the foregoing results will exhibit the extent of the brickmaking 
operations in the northern division of the Ganges Canal from their commencement, in 1842, to the 31st 
March, 1854 :— 





Pukka Bricks of all Sizes. Peela Bricks of all Sizes. 





From commencement to the end of June, 1846... aks 1,03,06,171 51,28,235 
» dune, 1846, to October, 1847 ans ees ees 38,00,000 11,00,000 
» November, 1847, to October, 1848 ... awe wie 1,08,91,961 54,56,933 
of ie 1848, to » 1849 ... ar or 1,47,00,157 36,08,720 
4 3 1849, to » 1850 ... oes re 1,89,33,540 32,75,200 
. % 1850, to 4 . 1851 -... se as 2,64,42,100 25,57,800 
“9 35 1851, to » 1852 ... aah wets 3,50,81,120 38,65,300 
i i 1852, to » (1853 ee his 3,52,43,880 36,73,700 
i 35 1853, to 31st March, 1854. Ve es 2,53,80,613 20,79,100 

Totals... ie axe we 18,07,79,542 3,07,44,988 
> 
Grand Total... ww 21,15,24,530 


and a popular idea of its vastness may be given by stating that if the above number of bricks were laid end- 
wise they would form a line upwards of 40,000 miles in length. 


caeine the carly part of June, 1854, just before brickmaking for the season closed, 15,000 bricks were made daily by the 


D2 
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The memorandum appended to this paper was drawn up by Mr. Finn for another purpose than this 
report, but it very appropriately takes its place here, and exhibits results during the whole of the period. 
which it embraces highly creditable to that officer’s energetic management. 





MemoranpuM of Operations in the MatertaL Department, Nortuern Division Gances 
Cana, drawn up by Mr. James Finn, Executive Officer of Materials. 


The purport of the figured sheet which accompanies this paper is to exhibit in a succinct yet compre- 
hensive manner a summary of my principal doings as Executive Officer of Materials at Roorkee ; and I shall 
here endeavour further to elucidate such points as appear to me to call for remark. I shall, however, confine 
myself in this memorandum, as I haye done in the figured statement, to the staple articles of building 
materials supplied to the Executive Engineer, viz., bricks, lime, and soorkee, deeming it undesirable to hazard 
being tedious by entering on such comparatively insignificant items as cattle, timber, and miscellaneous 
materials. 

2. The number of pukka bricks expended on the works of the northern division since the material 
department has been in my hands, together with those now in store, is as follows :— 


Season of 1847-48... ses oa ea “se as «- — 95,70,092 
oy  MBABSHO es  ee eee Sie OR) aa 91360,98,194 

wy  ES49B0. eee awa ewe 2, 16,7192 

33 1850-51... wee se “3 eee eae w» 2,55,93,135 

wy, SERBS Bic” -vaz- Lace weer sen ake case BB ET 

% 1852-53 ... oe aes aah oF ae ..- 3,39,39,064 
From 1st August, 1853, to 31st March, 1854... ts .. 2,99,52,861 
Total see ie re .- 17,07,01,858 


besides 2,00,68,040 peela bricks, and 6,65,816 cubic feet of jhama. Of the above, 16,10,94,899 pukka bricks 
were of the standard size, 12 x 6” x 24”, and were manufactured at an average rate of 995 rs. 3 a. per lakh, 
including all expenses of carriage and stacking. The demands on me for this material, it will be seen, were 
far beyond what was originally anticipated, yet I am happy to say that on no occasion were the works stopped 
from the supply running out. I would invite attention to the column showing the cost of manufacture of 
the standard bricks. The first season’s work may be regarded as experimental; after which, notwithstanding 
the enormous sums expended, as per margin,” on dead stock, nearly all of which has been charged off, it 
will be seen that up to November, 1849, there was a steady and gradual reduction in rate, which at: this 
period reached the minimum of 780 rupees, or with carriage, &c., 900 rupees per lakh; and in wood kilns 
and under ordinary circumstances, I do not believe they would ever be cheaper at Roorkee. In May, 1852, 
there is again a rise in price, as might naturally be expected, owing to the greater distance which firewood 
had to be brought. At the commencement of operations this distance was 7 miles, latterly it has been 22 
miles. The supply of fuel for my kilns has been my chief anxiety; it has cost me from 10 to 15 rupees per 
100 maunds; and I have brought in and consumed the enormous quantity of 91,55,734 maunds, clearing 
away in so doing from 80 to 100 square miles of jungle. ; 

3. I may here add that the whole of the bricks made during the first season were baked in large kilns 
on the old “ English” pattern. ‘Towards the close of the following scason, a few experimental Sind flame- 
kilns were tried, and with such favourable results, that ever since they have been in full use, and the 
“« English ” ones entirely discontinued. 


* Kilns, 27,400 rupecs; terraces, 24,654 rupees ; wells, 3,026 rupces: total, 55,080 rupees. 
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4, The quantity of lime furnished to our works is 19,38,000 maunds, viz. :— 
Maunds. Seers. 


Season of 1847-48 ... és we avs ate ee -- 1,71,024 20 
3 1848-49 ... we is se 255 oe -- 38,12,253 0 
a 1849-50 ... ae see rr se ie «-- 2,14,215 124 
= 1850-51 ... sa ate oa aoe 3i5 .- 2,69,149 30 
% 1851-52 ... os oe site te bee .. 38,14,011 373 
= 1852-53 ... Se ea ai ae a ... 98,02,896 274 
Part of season of 1853-54 ... Se ae aes ae .. 98,54,448 32} 


Total maunds ore aes ses nbs .. 19,38,000 0 


Issued at an average rate of 267s. 3a. per 100 maunds. The established rate of this material, when I assumed 
charge, was 30 rupees per 100 maunds, and I was given to understand that even a-higher price had been paid 
for it. As our work progressed and competition was engendered, I thought an opportunity offered for getting 
this article at a reduced rate, and to a certain extent I succeeded in the second season of our operations. 
In the following year, however, I proceeded too far; I paid no more than 237s. 12a. per 100 maunds; the 
consequence was, that the supply fell off; contractors would not come forward, and I was reduced to the 
necessity of advancing the rate by 1 rs. 8a. per 100 maunds. It will be seen from the statement accompany- 
ing, that ever since November, 1850, the price of lime has remained fixed at 257s, 4 a, per 100 maunds, and 
I believe this to be a fair rate both for contractors and Government. 
5. The issues of soorkce annually, including stock now in hand, have been :— 


Maunds. Seers. 

Season of 1847-48... sa bare bee ose ste wee 54,3867 10 
” 1848-49... eis ahs eae ae io «.  1,92,9387 30 
"4849-50 kee nee awe wee 418,867 30 

me: ABOU ona ake ok whe + scar. cai, STOR SO 

S WOBI=DB> cscs pee ae’ wee aap’ eae, te SBR QOAT 85 

" 4B52-5B knee canes teens, G, 72,968 25 
Part of season of 1853-54... see ea see oes «.. 11,30,896 15 


Total maunds~... doe “a a .. =935,31,187 5 


at an average of 127s 9a. per 100 maunds. The rate, when I joined, was 147s, 12a.; it has since naturally 
fluctuated with the cost of bricks ; hence we find it reduced to 12 7s. 8 a., and then to 12 7s, per 100 maunds, 
and latterly it has risen to 13 rs. 8 a, 

6. I have been very fortunate in my extensive dealings with contractors for Puzawah made bricks, 
lime, and carriage of firewood. Of brick contractors I had from 40 to 50 in constant employ, about the 
same number of lime contractors, and sometimes as many as 400 contractors with 2,000 carts bringing 
firewood from the forest. Every rupee earned by my numerous contractors was paid to them in my 
presence, and although I have been obliged to make large advances to get them to work, and to retain them 
afterwards, I have not, to this date, lost one pie by the contractors for bricks and firewood; but I did lose 
about 150 rupces by the lime contractors, two of whom died before their contracts were completed, and they 
were in such poor circumstances that they left nothing but their starving familics behind them. 

7. In conclusion, I would advert to the large suum of money which has passed through my hands for the 
supply of materials for the northern division, and endeavour to show, that it has been, at least, not unpro- 
fitably expended. The sum-total of money laid out on materials, exclusive of establishment pay and current 
expenses is, as per accompanying statement, 23,48,398 rs. 4a. 4p., which, being spread over 78 months, 
gives an average monthly outlay of 30,107 rs. 10a. 8p. The increased charges for supervision over this 
outlay—I incan my own salary, that of my office establishment and current expenses; for the same staff of 
overseers would necessarily have been maintained if the executive and material departments had not been 
separated—have been, as nearly as possible, 500 rupces per mensem, or 1% per cent. Now, to look at the 
direct saving to Government effected by reduction of rates: the average cost of bricks during my first 
season’s work, viz., 1,244 7s. 12a. per lakh, may be assumed as the rate of manufacture when I took charge. 
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My bricks on the whole have come to 9957s. 3a., equivalent to a saving of 2497s. 9a. per lakh, or on 
16,10,94,899 bricks, 12 x 6” x 23”, 4,02,032 rs. 7a. 4p. Similarly with lime: the reduction has been 
30 rs. — 26 rs. 3a, = 37s, 13.4. per 100 maunds, or on the total supply 72,893 rs. 14a. And in respect to 
soorkee, the reduction is equal to 27s. 3a. per 100 maunds; or on 35,31,137 maunds it is 77,243 7s. 10a. 
Collecting these sums, we get :— 


Rs. OAL OP a Cn 2 
Saving on bricks he a sue w. 4,02,082 7 4 

3 lime au see As «. 72,893 14 0 

‘s Soorkee aa “es oes «» 77,243 10 0 


—————- 552,109 15 4 
Deduct expense of supervision for 63 years,‘ at 6,000 rupees per 
annum wae wae ass isa avs Ses -» 39,000 0 0 


Nett saving to Government... ste «. 5,138,169 15 4 
being 17:93 per cent. 

8. I shall say nothing of the difficulty of obtaining materials in large quantities at any price, of 
providing carriage for the immense stocks of firewood required for my kilns, of transporting lakhs of cubic 
feet of lime annually; in short, of making arrangements for materials generally, on so very extended a scale 
as was indispensable in the northern division; but allow the simple figures given above to speak for them- 
selves, confidently trusting that the results which have been shown in this memorandum will prove 
satisfactory. 

(Signed) James Finn, 
Executive Officer, Northern Division Ganges Canal. 


Sratement or Anstract of Casa received to Account of Marenrtsts, and of Issues of Matertats to Works, with Rates of each. 


— ee ee pe pe |e | ey 





(‘v XIGNaddv 


















































IssvEs To Works. . 
Cash Firewood | Pukka (Stone Lime| Soorkee 
advances to brought Bricks 
PERIOD. : Pukka er 100 er 100 
Exec. Officer of |Pukka Bricks! Bricks oe: Peela “ Stone tin: |" oocken on = [12” x 6” x 24” P P 
Materials. | 12” x 6” x 24” ee | Sizes. Bricks. ne ee : Works. | per Lakh, | Maunde. | Maunds. 
jeanne | ifs natin | SS SS a | 
1848. RB. A. P, Number. Number. | Number. | Number. | Cub. Ft./Maunds. Seers'!Maunds Seers} Maunds. | rs. a. P.|B& A. P.|RS. A. PF, 
To April 30... | 1,95,398 4 4 60,43,090 ae 2,66,960 | 24,46,645 | 11,840 83,315 25 7,066 20 sae 1,214 13 1*) 29 9 7/|]1410 9 
» July 31... | 1,05,000 0 0 32,39,554 Bes 20,488 | 2,17,398 | 36,858 | 87,708 35] 47,300 30] 6,57,546 |1,300 8 8*| 30 0 0/1412 0 
» Och 31... i 52,000 0 0 41,84,866 a 15,080 | 10,39,360 | 94,344 19,475 15 23,543 25 ise 1,149 8 O* 30 0 O| 14 12 O 
1849. 
» Jan. 31... { 1,11,200 0 O 53,57,615 ie 5,08,012 8,86,918 | 22,789 | 1,02,717 124} 30,604 35 aoe 1,066 13 10*) 30 0 O/|] 1412 0 
», April 30... | 1,34,500 0 0 33,47,299 ove ae 4,67,384 | 42,081 98,974 27} 84,828 0 $a8 850 0 0);30 0 0] 12 8 O 
ny July 31... 79,400 0 0 26,66,822 14,000 4,500 4,14,523 | 65,202 91,085 25 53,961 10 | 13,47,498 800 0 0/28 0 0/12 8 O 
» Oct. 31...| 14,700 0 0 37,01,300 18,800} 12,140] 4,23,274 | 50 18 30) 25,926 10 os 800 0 0/28 0 0) 12 8 0 
1850. i 
» Jan. 31... | 63,200 0 0|  52,20,651 | 1,02,708 7 12,54,234 33,528 | 22,802 224) 1,05,471 29 at 700 0 0/2312 0/12 0 o| ww 
» April 30... | 107,000 0 0 72,58,166 2,64,200 | Ber 8,63,209 ; 45,771 65,222 15 | 1,79,429 10 sae 780 0 0|]23 12 0/12 0 0 a 
» July 31... 40,000 0 0 47,68,556 3,24,700 | a 4,48,092 | 22,191 | 1,26,371 25 | 1,08,040 25 | 14,98,200 ; 780 0 0] 2312 0/12 0 0 
» Oct. 31... 44,500 0 0 36,94,683 1,80,052 | oon 2,46,160 50 364 15 50,361 20 eee 780 0 Oj] 2312 0/12 0 0 a 
1851. > 
» dan. 31... 75,000 O 0: 67,91,037 2,30,800 | 150 6,80,734 700 43,365 25 57,324 30 ea 780 0 0/25 4 0/12 0 0 - 
yy April 30... | 1,08,000 0 0: 65,48,520 2,03,250 wee 7,70,349 | 29,864 | 1,14,875 © | 1,56,163 35 ass 7380 0 0) 25 4 0/12 0 0 fe 
, July 31... | 75,000 0 0 75,74,328 | 3.70315) 6,91,590 | 35,932 | 1,10,544 30 | 1,78,901 25 | 12,41,755] 780 0 0/25 4 0/12 0 0 a 
y» Oct. 31... 37,000 0 0 | 51,22,708 7,22,260 | 500 | 3,06,850 oes 1,532 20 68,305 5 ove 780 0 0/25 4 0/12 0 0 Qa 
1852. 
» dan. 31... | 1,11,000 0 0 96,22,991 2,34,300 | 200 | 10,65,216 | 22,546 91,712 O | 2,78,555 15 aaa 780 0 0)25 4 0/}12 0 0 2 
» April 30... | 1,65,000 0 0 1,06,41,669 6,42,713 soe 14,69,066 cae 1,03,634 30 | 1,26,910 35 soe 780 0 0/25 4 0)12 00 tc 
» July 31... | 1,07,000 0 0 63,94,170 4,88,900 7,460 | 10,67,070 | 15,274 | 1,17,192 274] 1,45,276 10 } 22,81,507 880 0 0/25 4 0)12 00 
» Oct. 31... 35,500 0 0 57,38,834 8,93,435 30,900 | 12,07,532 7,674 856 10 41,261 20 eee 880 0 0; 25 4 0/12 0 0 
1853. 
» Jan, 31... 75,000 0 0O 59,26,946 5,28,760 1,74,459 | 11,66,102 | 10,742 54,217 10 | 2,00,578 Oo aoe 880 0 0425 4 0/12 0 0 
» April 30... | 1,30,000 0 0 1,11,53,925 4,64,350 | 60,668 8,44,760 | 49,194 | 1,19,353 5 | 2,38,637 0 eee 950 0 0|)25 4 0/12 0 0 
» July 31... | 105,000 0 0 85,62,097 3,05,800 98,890 5,97,360 | 18,487 | 1,28,470 2): 1,91,792 5 | 12,29,228 950 0 0/25 4 0/12 0 0 
» Oct. 31... 83,000 O 0 58,18,315 5,93,250 1,18,011 1,95,120 | 40,039 18,141 27}! 143,644 15 eee 950 0 0;25 4 0/13 8 O 
1854. 
» Jan. 31... | 1,55,000 O 0 1,30,38,573 8,75,280 2,09,598 | 10,84,590 3,875 | 2,833,531 274! 3,73,792 5 soe 950 0 0)25 4 0/13 8 O 
» Mar. 31... | 1,00,000 0 0 56,78,784 3,11,150 3,09,900 2,14,504 | 56,845 | 1,02,775 174) 4,368,459 35 9,00,000 950 0 0|25 4 13 0 
a oni sae I ania aie 
Total ...... 123,48,398 4 4! 15,80,94,899 | 77,69,023 | 18,37,916 |2,00,68,040 |6,65,816 |19,38,200 0 '33,56,137 5 | 91,55,734 _ _ —_ 
In store about jen 30,00,000 ans oes a ose - 1,75,000 Oo ee _ —_ = 
a ee |__| EEe 
Grand Total aes 4 4) 16,10,94,899 | 77,69,023 | 18,37,916 |2,00,68,040 |6,65,816 |19,38,200 0 35,31,197 5 | 91,55,734 — << aa 





ST sss SSS 


* These four rates include carriage and stacking. In February, 1849, I was relieved of the provision of carriage for bricks, but Captain Goodwin has ascertained from 


averages struck on large quantities, that 12079. 144, 5p, cover all expenses of carriage, &c. Jf, therefore, 120 rs. be added to the s di j 
fr wetcewill becbiaeee . P p ge, a , ucceeding rates, the total cost of bricks to 


(Signed) Jamzs Finn, Executive Officer, Northern Division Ganges Canal, 
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APPENDIX B. 


Report of a Committee assembled by General Orders Commander-in-Chicf, dated 16th 
September, 1845, under Instructions from the Right Honourable the Govennor-GEnERAL 
of Inpia in Councit. ; 

Extract From GeNnerAL Orpers. 


““Under instructions from the Right Honourable the Governor-General of India in Council, the undermentioned 
officers are directed to form themselves into a Committee, to assemble at such places and on such dates as may be fixed 
by the President, for the purpose of reporting on the causes of the unhealthiness which has existed at Kurnaul and other 
portions of the country along the line of the Delhi Canal: the Committee will also report whether an injurious effect on 
the health of the people of the Dooab is or.is not likely to be produced by the contemplated Ganges Canal :— 
President : Major W. E. Baker, Engineers; Members: Surgeon T. EZ: Dempster, Horse Artillery ; Lieut. H. Yute, 
Engineers.” 


REPORT. 
Roorkee, 3rd March, 1847. 

THE conduct of the investigation intrusted to our Committee, and detailed in the annexed General Order, 
involved the necessity of personally examining the districts irrigated by the existing canals, and such other 
localities as seemed best suited for a fair comparison with them. For this purpose, the Committee met at 
Kurnaul on the 30th November, 1845, and proceeding southward had made considerable progress in the 
examination of the irrigated districts west of the Jumna, when they were summoned to military duty with 
the army of the Sutlej. On the lst of November, 1846, the inquiry was resumed, and has continued without 
further interruption. 


2nd. The route followed by our Committee may be traced on the accompanying sketch map. It was 
prescribed in some measure by the official engagements of Major Baker, whose inspection of the canals, &c. 
was necessarily performed in conjunction with his duties as a member of the Committee. It will be scen, 
that we have examined the irrigated and unirrigated districts on both banks of the Jumna, that we have 
visited the Nujufghur jheels, and have followed the proposed course of the Ganges Canal for 83 miles, viz., 
from Hurdwar to the latitude of Meerut. In the course of this inquiry, we have travelled about 1,400 miles. 
We have visited more than 300 inhabited localities, and have personally examined upwards of 12,000 indi- 
viduals of all ages. 


3rd. It was suggested by our medical member, and will be generally admitted, that a fair comparison 
of the sanitary condition of different districts must be founded on observations taken within a very brief 
period of each other, and under circumstances as nearly as possible similar. The observations taken in 1845 
were, therefore, useless for our present purpose, and the necessity of completing our inquiry within a period 
limited to about three months, compelled us to restrict our observations to the bodily condition of the people 
and to those more obvious circumstances which all modern authority concurs in pronouncing to be those 
most concerned in the production of disease. 


4th. In the commencement of our investigation, we had hoped to derive much assistance from the 
results of inquiries conducted by our own native agents, and at our instance by the establishments of the 
revenue and canal departments. We have now before us an immense mass of reports obtained from such 
sources, but they are in general so vague and unsatisfactory, and arc so little corroborated by our own 
personal observations, that we were unwilling to incur the labour involved in arranging and digesting them, 
with so little prospect of ultimately obtaining trustworthy results. 


5th. Our principal object was to ascertain what relation subsisted between certain physical conditions 
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of the different districts, and the liability of their inhabitants to miasmatic fevers. The former could be 
noted with some degree of certainty; but in the absence of official medical statistics, and with frequent 
reason to doubt the accuracy of oral testimony, although collected by ourselves, we could not obtain even an 
approximation to a fair comparison of the past and present sanitary condition of the inhabitants of different 
localities. In this difficulty, it was suggested by our medical member, that the condition of the spleen in 
any number of individuals would be a fair test of the probable frequency and degree in which they had 
suffered from malarious influences. Having satisfied ourselves of the propriety of this test, and finding it 
easy of application, we determined to adopt it, and have based on the results so obtained the most important 
of the conclusions at which we have arrived. In the Appendices B and C, will be found a memoir by 
Mr. Dempster, stating the medical grounds for the adoption of this test, and describing the method followed 
in applying it. 

6th. The present season, in which our observations were taken, has been a generally healthy one, and 
was preceded by a season scarcely less favourable. It is also separated by eight or nine years of good 
harvests from a season of drought, a circumstance decidedly in favour of unirrigating villages which have 
had abundant time to recover from any sickness that might have been entailed upon them by the unmitigated 


hardships of famine. 

7th. Amongst the instructions furnished for our guidance from the Adjutant-General’s office, we find 
a series of questions, on each of which his Honour the Lieutenant-Governor, North-Western Provinces, has 
called for our recorded opinion, These questions embrace nearly all the important points of our investigation, 
the results of which cannot perhaps be shown in a more intelligible form than that of consecutive answers to 
his Honour’s interrogatories, as follows :— 

Reply .—We have obtained satisfactory proof that an exten- 
sive epidemic influence, in whatever it may have consisted, or 
however produced, undoubtedly pervaded a large portion of the 
North-Western Provinces of late years, and especially during 
and after the rainy season of 1843. To this we would partly 
attribute the sickness which occurred in the canal irrigated 
districts, where, however, it is also certain, that the disease was generally, though not universally, more 
prevalent and severe than in other situations, 


8th.—Finst. How far is the unhealthiness 
which has prevailed of late years at Kurnaul, 
Delhi, Hansi, Hissar, and Rohtuck, and in the 
villages irrigated from the canal, attributable to 
the existence of the canal, and to irrigation 
Srom it? 


9th.—Seconp. Did similar unhealthiness 
prevail at the same time in other parts of the 
country not irrigated from the canal and beyond 
the reach of its influence? If so, to what 
cause ts that unhealthiness attributable? Was 
the type of disease in the two cases the same? 


Reply II.— Nearly all places within the North-Western 
Provinces also suffered from fever at the same time, and in a 
degree greater than usual.* We have, moreover, every reason 
to believe, that in certain situations neither irrigated from the 
canal nor within reach of its influence (as at Kythul, in the 


vicinity of the Nujufghur jheels, and in the khadir of the Jumna, 
&c.), fevers prevailed to an extent and with an intensity, as great as in the worst of the canal villages. 
The season of the year at which the disease appeared, its symptoms, progress, and consequences, would mark 
it to have been everywhere of the same type, viz., the endemic (remittent and intermittent) of the rainy 
season, but everywhere, and espccially in naturally malarious localities, greatly aggravated by the constitution 


or peculiarity of the season, 


10¢h.— Taino. If you consider the canals to 
have been the cause af unhealthiness along their 
course, have you any grounds for thinking such 
to be the unavoidable result of canal irrigation, 
or ig tt attributable to other causes, such as in- 
tercepted drainage, flooding from canal, pecu- 
liarity of the soil irrigated, gc. ? 


VOL. III. 


Reply III.—By far the greater part of the evils we have 
observed have not been the necessary and unavoidable results 
of canal irrigation. In all situations where mischief was promi- 
nently marked, the natural drainage of the country had been 
checked or interfered with, stiff and retentive soils saturated 
with water, and natural disadvantages of site enhanced by excess 
of moisture. 


* See Appendix D. 
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11th.—Fourta. Can you suggest any means 
whereby the agricultural benefit of canal irriga- 
tion may be continued to the country at large 
while military cantonments or large towns may 
be saved from the risk of unhealthiness ? 
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Reply IV.—The effects of canal irrigation appear to be 
remarkably local, almost strictly so; three miles would probably 
be a safe distance; but if irrigation were prohibited within a 
circle of five miles radius round a large military station, its 


salubrity would not in our opinion be affected. 


12th.—Frevn. Can you suggest any change 
tn the lodging or mode of life of the agricul- 
tural population within reach of canal irriga- 
tion which would render them less liable than 
at present to any unhealthy influence occasioned 
by the canals ? 


Reply V.—We feel doubtful whether any suggestion pro- 
ceeding from authority, as to mode of life, exposure, food, 
clothing and construction of houses, would be adopted and 
voluntarily practised by the agricultural population. The best 
and most efficient prophylactics of this class, naturally come with 
competence and ease, but much might be done to improve the 
salubrity of village sites, viz., to stop irrigation within 200 yards round all canal villages, and to plant a 
double row of trees round the unirrigated space; to deepen all good village tanks, and to keep them full of 
water all the year round; to drain all shallow pools in or about villages, or to convert them into proper 
reservoirs of water; and, wherever it may be possible, to improve the drainage of village sites. It would 
be no hardship on a new canal to make such works an invariable condition of obtaining water for irrigation. 
Cleanliness is of much, though not of such vital importance as the measures above recommended ; but we 
fear no rules on this subject could be generally enforced. 


Reply VI.—The Eastern Jumna Canal furnishes examples 
of some of the best and worst results of canal irrigation. In 
the north and south divisions, where the soil is light, the drainage 
perfect, and irrigation carried on chiefly by “ Rajbuhas,” we 
Canal? If not, how do you account for this perceive all the blessings and scarcely any of the evils of a 
difference in effect ? canal. But in the centre division, where the drainage of the 
country has been greatly obstructed, and the soil is generally more stiff and clayey, the effect on the health 
of the inhabitants has been the same in kind, and nearly in degree, as in the objectionable portions of the 
Delhi canals. 


14th.—Seventu. Do you suppose that the 
contemplated Ganges Canal will or will not 
exercise an injurious effect on the health of the 
people of the Doab, over the whole of which 
tt is intended to extend tts influence? If you 
are of opinion that it will, can you propose any 
remedy or palliatives which will not involve the 
entire abandonment of the undertaking ? 


13th.—Sixtu. Looking to the circumstances 
of the Eastern Jumna or Saharunpoor Canal, do 
you find that the effect of the canal irrigation 
on the health of the inhabitants has been the 
same there as on the West Jumna or Dethi 


Reply VII.—In the course of our inquiries on the existing 
canals, we have found salubrity to depend in a great measure 
on the nature of the soil and the efficiency of the surface 
drainage. In the districts which it is proposed to irrigate, the 
obvious geographical features of the country enable us to 
pronounce with some confidence, that an efficient drainage, if 
not everywhere existing, is at least generally attainable. On 
the proposed line of the canal from Roorkee to Meerut, we observed the soil to be light and friable; 
but without an extended examination, we cannot pronounce what proportion of the remaining districts of the 
Doab is characterized by similar soil. It can scarcely be hoped, however, that in the whole length of the 
proposed canal and its branches, some localities will not be met with, naturally and irremediably unfavourable 
to irrigation, and in which disease analogous to that found on the existing canals may not be expected to 
develop itself. On the other hand, if attention to drainage be made an absolute condition of participation 
in the benefits of the canal, an improvement rather than a deterioration of the general salubrity, may, in 
many instances, follow the introduction of canal irrigation. On the whole, we consider ourselves warranted 
in anticipating, on the Ganges Canal, a far less amount of contingent evil than has been experienced on those 
of the Jumna, which were originally constructed without reference to many important points which have 
been especially kept in view in projecting the present work. And more especially in drawing inferences 
from results on the Delhi Canal, great allowances should be made for the natural disadvantages of the country 
through which it flows —when compared with the Doab generally. It is a remarkable feature of the 
“‘bangur” land bordering the right bank of the Jumna, that its drainage flows from, instead of towards, that 
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river. The slope of the country, which is to the south-west, amounts to 1 foot or 1 foot 6 inches per mile, 
and is not sufficient to prevent even a slight obstruction from interfering with the flow of water. In subor- 
dination to the general slope, there are minor undulations, the excess of slope in one part being compensated 
by the absolute want of it in another. In such cases, the drainage of the higher lands collects in the lower, 
and from the latter there is no efficient escape. This is exemplified on a large scale in the Nujufghur jheels; 
and to a less degree in many other localities. The Doab, on the other hand, is intersected by deep 
depressions, sometimes with the character of valleys, sometimes of ravines. These, except in a few instances, 


receive and rapidly carry off the surplus water of the country. 


15th. With reference to the latter part of this question, we have prepared a memorandum of measures 
connected with the execution of the Ganges Canal, which we would strongly urge upon the attention of 
Government. With the details of these measures, which are of a technical nature, we have not encumbered 


this report, but they will be found in Appendix F. 


16th. In addition to the above replies, it is proper to state our opinion of the effects produced by canals on 
the population of the irrigated districts, as regards their enjoyment of life and physical efficiency as agri- 
cultural labourers. During the cold season of 1846-47 (a healthy year), no obvious bad effects were 
perceptible in the adult population. The men generally looked healthy, happy, and thriving. The autumn 
crops were all gathered in, and the spring crops sown. The villagers on the Western Jumna canals are better 
clothed and housed, and have more appearance of wealth and comfort than those off the canal. In a few of 
the worst localities the aspect of the children was decidedly sickly ; they were puny and pot-bellied. It 
must further be borne in mind, that our observations were made at a favourable season, and that we not only 
refrained from calling for the sick, but systematically discouraged their being brought forward. 


17th. In our examination of districts unconnected with the canals, we have included some in which well 
irrigation is habitually practised, and in which we have found the population in a slight degree more subject 
to malarious diseases than in the totally unirrigated districts. We would, however, hesitate in attributing 
this difference to the mere circumstance of irrigation. It may perhaps be as justly ascribed to the abundance 
of springs and limited depth of wells, which are essential conditions of extensive well irrigation. 


18th. In endeavouring to account for the observed difference of salubrity between well and canal 
irrigation, we beg to point out some material differences in the circumstances under which they are severally 
practised. Well irrigation is chiefly resorted to during the healthy season of the year; the water obtained 
with labour is used with economy, and the natural moisture of the soil is not increased by the water being 
transferred from a lower stratum to the surface. Canal irrigation, on the other hand, is practised throughout 
the year, being applied even during the rainy season to the cultivation of rice. The water being more 
easily obtained, is more likely to be used in excess, and such portion of it as may be absorbed by the soil 
increases by so much its natural humidity. It may be added that foreign alluvial matter is more likely to be 
held in euspension in canal water than in that obtained from wells, 


19th. The pecuniary advantages of canal irrigation, both to Government and to the farmer, are, we 
believe, fully recognized, and are so well understood by the cultivators themselves that they would willingly 
take their chance of the contingent evils of irrigation, in order to secure its benefits. Of this we saw 
abundant proof in the course of our investigation, It would, however, have been an important test of the 
national value of canal irrigation could we have accurately ascertained its effects on the density of the 
population, and whether the augmented capacity of the soil for supporting life compensated for the increased 
activity of influences inimical to its duration. In the hope of determining this question we obtained from 
the revenue authorities certain returns, of which an abstract will be found in Appendix G., and which show 
a marked difference in favour of irrigated lands. It is, however, to be regretted that the census forming the 
basis of these returns was taken several years ago, and may therefore not be strictly applicable to the 
existing condition of the country. 

E2 
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20th. In the foregoing paragraphs we have confined ourselves to general conclusions, fearing lest, b 
entering on the consideration of local details, we should extend our report to an inconvenient length, But 
our attention having been particularly called to the station of Kurnaul, we beg to offer a few remarks showing 
briefly the causes to which we attribute the late sickness at that station, and the extent to which they may be 
removed or palliated. 


21st. The insalubrity of Kurnaul has been ascribed to various causes: To the prevalence of an epidemic 
influence of late years over the North-Western Provinces—to its proximity to the Jumna khadir on the east, 
and to the unhealthy flats of Kythul on the west—to the stiff and retentive nature of its soil—to the swamps 
bordering on the canal—to the extent of rice cultivation—and to the naturally imperfect drainage, being still 
further obstructed by the canal embankments. Each of these causes, and especially the first named, have, 
in our opinion, contributed to the unhealthiness of Kurnaul. Some of them are obviously irremediable, but 
we are satisfied of the practicability of reclaiming the canal swamps, of improving the surface drainage by 
carrying off the superfluous water under the canal by two tunnels to the Jumna, and of prohibiting irrigation 
within two miles of the cantonment pillars. We have no doubt that the adoption of such measures would be 
attended with beneficial results ; but believing that the level of the springs has been permanently altered, 
and the under strata of the soil saturated with moisture, we cannot confidently prognosticate that they would 
ensure the complete restoration of salubrity. 


22nd. In the foregoing paragraphs, we have confined ourselves to general conclusions, purposely 
omitting the chain of induction by which they have been formed on the observed facts, as recorded in the 
figured abstracts in the Appendix E. A full discussion of the complicated considerations which have 
influenced our opinions would have extended this report to an undue length, and might probably have hin- 
dered rather than facilitated the formation of a correct judgment on the important question at issue. The 
facts, however, are recorded for reference, and will be found, on careful examination, to support our 
opinions. 


23rd. In conclusion, we beg to record our obligations to the Honourable the Lieutenant-Governor, 
North-Western Provinces, for the assistance he has afforded us, both privately and officially, in the prosecution 
of our inquiries. On his requisition we have received from the Madras Government a report on a remarkable 
epidemic that pervaded the southern districts of that Presidency in 1809, 1810, and 1811, an abstract of 
which will be found in Appendix H., and at his suggestion we have obtained the appended reports from 
Drs. Kier and Collyer, showing that tank irrigation, as practised in certain districts of Rajpootana, is con- 
sistent with a high degree of salubrity. These documents possess much interest with reference to the subject 
of our inquiry, and have had their due influence on our general conclusions. 


(Signed) W. E. BAKER, Major, Engineers, 
President. 


(Signed) T. E. DEMPSTER, Surgeon, 1st Brigade Horse Artillery, 
Member of Committee. 


I fully concur in the substance of this report; but as a change in my ordinary duties, since 1 was 
appointed a member of this committee, has prevented my taking any active share in its proceedings, my 


signature here is merely formal. 
(Signed) H. YULE, Lieutenant, Engineers, 
Member of Committee. 
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APprenDiIx A. 


I woutp willingly have confined myself strictly to the facts before our Committee, did I not consider it necessary, in 
order that these very facts should have due weight and consideration, first, fully to meet an argument often advanced by 
intelligent persons interested in canal irrigation, and believed by them so unanswerable, as alone to prove the doctrine 
of malaria a mere fiction of medical writers, and to render all further inquiry unnecessary, viz., that some marshes can 
be pointed out which do not cause fevers to any extraordinary extent; and some perfectly dry localities, where fevers of 
a very malignant nature abound. : ae 

That certain local peculiarities are generally connected, as cause and effect, with certain diseases of the human body, 
is no hypothesis of any set of medical speculators, but a belief which has forced itself on the conviction of mankind in 
various ages and countries. What those conditions are which are essential to the production of endemic disease, and 
what are accidentally associated with them, how the poison is evolved, and what are its sensible properties and chemical 
composition, have indeed furnished ample grounds for medical speculation and controversy; but the general proposition 
itself is ay fair and legitimate an induction from observed facts as any within the whole range of science. 

Exceptions do not confirm a rule, but neither do they overturn a fair induction. They only show that our know- 
ledge is incomplete, and the whole law of the case not fully understood. If, in the exact sciences, residual phenomena 
are constantly occurring ; something happening which was unlooked for; something expected which does not take place ; 
how much more may they be anticipated in such a science as medicine, where the sources of error are at once so numerous 
and perplexing ? 

Mankind, not physicians alone, have agreed that typhus fever is a highly contagious disease. Suppose (what would 
not be difficult) that I collect a dozen authentic cases of persons who have freely exposed themselves to this contagion, 
and who, notwithstanding, entirely escaped the disease; am I therefore to shut my eyes to the thousands of instances in 
which the complaint was communicated under like circumstances, and to reject the whole doctrine of contagion as 
untenable? Surely this would be generally condemned as a dangerous and inexcusable error! The human race have, 
at least, as deep a concern in the laws of malaria as in those of contagion. 

It is a remarkable and most important fact, that the diseases believed to arise from malaria are, beyond all com- 
parison, more prevalent during and immediately after the periodical rains in India than at any other season of the year; 
and that this is precisely the time when the conditions everywhere alleged to be necessary to the production of that 
poison, are also, beyond all comparison, most abundant. At some places there may be more, and at othets less; in some 
years more, and in others less ; but the truth of the general remark may be verified, in this country, at all places, and 
in all years. 

When we remember the feeble affinities which hold together the constituents of vegetable matter, the numerous and 
totally dissimilar combinations into which they may enter, and the seemingly trifling accidental circumstances which may 
determine the nature of the new compound, it is not unreasonable to believe that a something capable of causing human 
disease may he evolved during the decomposition of such substances, under the action of heat, moisture, and electricity ; 
or to conceive, that unappreciable, or at least unnoticed modifications of these conditions, or of the chemical state of 
neighbouring bodies, may alter the nature of the expected product, and obstruct the formation of the poison when most 
confidently looked for. For instance, we may make all the usual arrangements for vinous fermentation; an unexpected 
and unobserved change takes place in the temperature or electric condition of the atmosphere, and vinegar, not. wine, is 
the result. Is malaria alone to be a constant and unvarying product of such complex operations, even though all the 
ordinary conditions are apparently present ? 

Again, if we admit that a certain class of fevers arise from malaria, does it necessarily follow that all endemic 
fevers must originate in the same cause, or that all malaria is necessarily one and the same? Or who has demonstrated 
that malaria, like carbonic acid gas (an aériform fluid, to which in some points it bears a striking analogy), may not be 
evolved under several and very different apparent conditions ? 

All our previous knowledge and experience would lead us to suspect some mischief from irrigating canals in such a 
climate as that of India, especially, if not expressly constructed so as to preserve the drainage of the country, and 
effectually to control the immoderate use of the water; and all I contend for is, that the question be tried and decided 
by the facts strictly bearing on the case before us, and not by a few exceptions, however striking or inexplicable, found 
in other distant situations or countries. 

(Signed) T. E. Desrsten, Surgeon, 1st Brigade, Horse Artillery, 
Member of Committee. 


Appenpix B. 


Tue first indispensable step in the present inquiry was to obtain some certain mode of determining the relative salubrity 
of different districts irrigated by the canals, irrigated by wells, or altogether unirrigated. In most European countries 
at the present. day this would have been easy enough, by the mere comparison of the known medical statistics of the 
several localities under examination ; ‘but in India the difficulties were at first sight almost insurmountable. [ere we 
had no record of diseases, births, deaths, and population to which we could refer. A native’s account of the healthiness 
of his own town or village, even for one season, is the loosest and most vague of statements, and if employed to collect 
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positive data, his written report is not a whit more to be depended on. The aspect of the people is always a matter 
liable to error and difference of opinion ; and the important subject of longevity cannot even be approached, for no 
native knows his own age correctly, least of all those advanced in years. The records of military hospitals rei good 
and valuable data as far as they went ; but they applied only to a few widely distant points, and referred to a class of 
aes differing in all important particulars from the native inhabitants of the towns or the agricultural population of 
the country. 

In this difficulty, it occurred to me that the inhabitants of malarious countries, but especially the native inhabitants 
of unhealthy districts in India, often carry in their own persons a record of past suffering, which can at all times be 
easily read, and which no one can either falsify or suppress. This is enlargement of the spleen, a disease to which the 
native of India is peculiarly liable, and which, if not the invariable consequence of miasmatic fever, is so constantly asso- 
ciated with it, that the one may (on the large scale) be safely taken as the measure of the other, or at least of that 
malaria from which both unquestionably spring. But as this is a test which has never before (to my knowledge) been 
used for the same purpose, and as many of our conclusions are based on the results with which it has furnished ua, I 
trust I shall be permitted to enter somewhat fully into the subject. : 

There is no fact more generally known or unhesitatingly admitted by medical men, than that disease of the spleen 
is one of the most frequent consequences of malarious fevers, To enumerate all the authorities on this point, would be 
to quote most of the respectable writers on these subjects; but that Government may appreciate the value of the 
test I chiefly depend on for the purpose of determining the comparative intensity of malaria in different localities, it 
will be proper to cite a few passages from two recent and well-known works, by authors, respectively, of European and 
Indian experience :— 

‘In moist countries, whether warm or temperate, they (diseases of the spleen) are endemic, as in Italy, Holland, 
South America, and some parts of India; zn fact, wherever malaria exists.” 

“The most frequent causes of enlarged spleen are ague and remittent fever."—Cyclopadia of Practical Medicine. 

“The most part of the cases of vascular enlargement of the spleen in this country (Bengal) follow intermittent 
and remittent fevers, and tumid spleen may be stated as the most invariable consequence of acute and debilitating disease 
among children of weak constitutions in Bengal. 

“ The assemblage of constitutional symptoms described in the foregoing pages constitutes the endemic cachexia of those 
tropical countries that are subject to paludal exhalations ; the enlargement of the spleen is the most frequent attendant 
on that cachexia; and its increase or subsidence generally corresponds with the unfavourable or favourable changes 
which are taking place in the constitution. 

“ Disease of the spleen is much more frequent in those years in which the most obstinate, fatal, and protracted 
remittents prevail. . . . The history of the fevers of St. Domingo and of Minorca by Jackson and Cleghorn shows how 
frequently disease of the spleen is connected with the autumnal fevers of these countries. But great heat is not 
essential to the production of that disease. It is the autumnal endemic of Holland, of the low parts of Hungary, 
of the marshes of Lombardy; and it is by no means rare in the fens and marshes of England. In fact, enlargement 
of the spleen is frequent wherever intermittent and remittent fevers prevail.”—Twining’s Diseases of Bengal. 

Such passages might be multiplied to a great extent; but the above will, I hope, suffice to establish the value of 
this kind of evidence, as a probable measure of the existence and intensity of malaria in any particular situation. 

I may here remark that Ague cake, the name by which enlarged spleen is commonly known to the country people 
in the fenny districts of England, is a happy translation of Tup tillee,* the words used by the up-country Indian 
peasants to express the same disease. . 

Although the intimate connection between malarious fevers, and organic disease of the spleen is established beyond 
a doubt, it never was supposed that these diseases bear an exact proportion to euch other, or that the number of enlarged 
spleens in any particular situation, should correspond precisely with the number of attacks of fever suffered by ita 
inhabitants. Many fevers occur (epecially if the attacks have been slight and not often repeated) without being followed 
by enlargement of the spleen; and many tumid or slightly inflamed spleens become natural in size and structure, soon 
after the fever has passed off. On the other hand, the spleen may become enlarged from other causes, and in persons 
who have had no distinctly developed paroxysm of fever, although living in a malarious locality. Such cases, however, 
are, according to my experience, comparatively very rare. . 

When I first began to apply this test, I was not aware of its full value. I did not then know the extraordinary 
susceptibility of the natives, especially the native children of these provinces, to disease of the spleen; nor could 1, 
before trial, have anticipated the facility with which it points out the relative salubrity of different situations, and 
at once detects unhealthy localities, which could uot otherwise be discovered without the experience and observation 
of several seasons. . . 

It must not, however, be supposed that this disease exists everywhere to a considerable extent, among the inhabitants 
of the North-Western Provinces. Places in close proximity, but in otherwise different local circumstances, exhibit the 
most wonderful differences in this respect; and in some extensive tracts of country, the complaint is scarcely to be met 
with. On the other hand, it is important to guard against exaggerated notions of the physical condition of the 
inhabitants of certain situations where eo large a proportion are afflicted with this description of organic disease. 

Enlargement of the spleen ia the least formidable of all organic diseases of the viscera; and is chiefly ce 
as a symbol of another complaint, which generally has preceded, and may come after it. The lesser varieties (marke 


* Literally, fever spleen. 
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in the figure O. and S.), and which also form the great mass of the cases registered, may consist with every outward 
appearance of health and vigour. In most places where the disease is common, some strikingly healthy-looking men 
and children were found with decided enlargement of the spleen. But the larger varieties (M. L. VL.), of which but 
a comparatively small number are recorded, were usually accompanied with a sickly (cachectic) aspect. 

Other diseases besides fever arise from malaria, and other consequences than spleen follow severe and protracte:l 
attacks of fever; but most of these can be effectually concealed, and none can be detected with such ease and certainty 
as enlargement of the spleen. Indeed, without this test, our whole inquiry must have ended in vague and unsatisfactory 
conjecture, and without a single fact collected among the agricultural population on which we could depend. 

I have no wish to exaggerate the true and legitimate value of the spleen test, nor do I venture to assert that it wil 
indicate the presence of the remote causes of all fevers, or even of all pure endemic diseases of this class. There may 
be different kinds of malaria, giving rise to fevers of different types, and having different complications and conse- 
quences; or common continued and typhoid fevers may become mixed up with, and modified by, fevers of local origin. 
All these are worthy subjects of future inquiry. But from what I have lately witnessed, I am fully persuaded, that it 
will be found a true and faithful comparative measure of marsh malaria in its extended sense; and with that alone, 
have canals and canal irrigation any proper connection. 

It was not, however, until after we had examined the cantonment of Meerut, that my own faith in the practical 
utility of the spleen test was fully established. Hitherto, spleen disease had borne some distinct relation to the nearness 
of water to the surface, and in a few instances where water was very close, we had found the almost incredible number of 
about 70 per cent. of the inhabitants with enlarged spleens. Was the disease then caused by moisture alone, and not 
always connected with marsh fevers? Meerut seemed well calculated to verify or disprove the received opinion; for in 
it we had a known healthy locality, with water only about 12 fect from the surface. 

Four separate observations were made in different parts of that large station, and out of 160 native residents 
examined, only three cases of spleen were found; none above average size. 

The city of Delhi appears, at first sight, an instance in which the test failed ; but on careful examination, I think 
it will only be found to furnish a striking confirmation of its general accuracy. The medical topography of the city, 
civil station, and military cantonment of Delhi, is an extremely complicated subject, and involves a great variety 
of important considerations, but I need only briefly notice in this place the following particulars : 

Within the walls, and especially in the most dense and crowded quarters of the city, there were comparatively few 
indications of pure malarious disease. This accords with what has often been remarked in other countries, viz., That 
the high walls, and narrow crowded smoky streets of large cities, are frequently a safeguard against marsh miasma, 
although other causes of disease may abound in such situations. 

In the cantonment bazar, and suburbs outside the walls, a considerable amount of spleen disease was found. But 
when we proceeded to examine the villages situated on the verge of the low moist “ khadir” land, immediately in front 
of the old sapper lines (a position now abandoned in consequence of its extreme insalubrity) the test at once pointed out 
malaria in its highest intensity. 

(Signed) T. E. Dempster, Surgeon, lst Brigade Horse Artillery, 
Member of Committee. 


APPENDIX C. 
Particular Account of the Manner of Conducting the Medical Examinations. 


Ir is for many reasons of great importance, that I should particularly describe the manner in which the spleen 
examinations have been conducted. 

At each place twenty children and twenty male adults were selected, our chief care being, to take a fair sample, 
not of the sick, but of the “going about” population of the town or village under inspection. The avowedly diseased 
were discouraged from coming forward, and when brought were rejected, unless there were not others sufficient to make 
up the required number. We took subjects from all castes, and, whenever it was practicable, examined a certain 
number of the agricultural labourers found in the adjoining fields, before entering the village, where our numbers were 
completed from other classes. Each adult was asked his class, if he had had fever this year, last yeur, or the year 
before last. The children were only questioned as to caste. Major Baker generally pointed out the subjects. I 
conducted the medical examination, and Major Baker entered the result in his note-book. 

As the great object was to make use of an unequivocal, but easily applied test, no case was ever registered as 
“spleen,” unless I had so distinctly felt the enlarged organ that it could not be confounded with any other disease. When 
the abdomen was natural and the muscles soft and yielding, a satisfactory examination was generally obtained in the 
erect position; but if the belly was rigid, and the region of the spleen tumid, but not clearly defined, the subject was 
put flat on his back, with the knees bent and raised. If on enlarged spleen was not discovered after a moderately 
careful examination so conducted, the person was registered as free from the disease. Sometimes, though rarely, really 
doubtful cases were met with, which could not at once be pronounced upon; these were put aside, and others examined 
in their stead. 

It will be obvious to medical men, that if all our subjects had been examined in a variety of postures, and in 
various states of the stomach and bowels, several cases of spleen would have been detected, which necessarily escaped 
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my notice. But then this test would no longer have been an easily applied one, besides occupying a far longer time 
than we could afford to bestow on each village. The disease is not only so common, but in general so easily detected 
after a little practice, that we could afford to sink all cases not easily found, and as precisely the same mode of exami- 
nation was followed everywhere, it everywhere furnished a fair scale of comparison. 

One-half of the subjects selected for examination, was in all practicable cases composed of children under the age 
of puberty, first, because I believed young persons to be more liable to enlargement of the spleen than adults, and, 
secondly, because the disease, when present, is in them more easily and certainly detected. For both these reasons, I 
considered children to be the more delicate test of malaria. The results amply confirm this opinion. 

As the size to which the spleen attains is a very important feature of the disease, and most probably indicative 
of the intensity of the remote cause, I adopted a simple plan of noting five different degrees of size, which will be at 
once understood by reference to the annexed figure. 

O. Signifies a distinctly-marked case of spleen. 
M. One decidedly larger than O, and the mean between the five varieties. 
L. A large spleen extending to, or near to the navel. 
VL. A very large one passing across the medial line. 
S. A small but perfectly marked case of the disease. 

The soft enlargements were seldom registered, even when they presented themselves. I was generally obliged to 
put them aside among the “doubtful cases;” for although very confident as to the real nature of the disease, a mistake 
was possible. But when I felt a solid tumour in the left side, distinctly ascertained its shape, consistence, and the 
direction of its edge, and hence knew that such could only be an enlarged spleen, in so registering it, we recorded a 
fact, not a mere medical opinion, resting of course on the credibility of the witness. 

The very large spleens sometimes met with in bad localities, were rarely admitted into our returns, because the 
subjects usually presented themselves as “ volunteers,” and according to the rule adopted, were rejected. 


(Signed) T. E. Desrster, Surgeon, 1st Brigade Horse Artillery, 
Member of Comvmittee. 
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Summary or General Abstract of Medical Examinations. 














Percentage 
of Enlarged | Percentage of Average 
a8 Spleens. | adults having poebth of 
t 
Adulte and | Suffered from Semen 
Children of Fever in Ground, 
all Classes. 
1844, |1845. |1846. Feet. 
Trrigated from the Western Jumna Canals :— s 
. Within half a mile of the Canal ......... 58 51 | 45 | 41 11 
Delhi Branch  sssssseysesees Distant more than half a mile ............ 49 51 | 49 | 40 18 
Within half a mile of the Canal ......... 44 47 | 38 | 27 28 
Rohtuk Branch .........+00++. Distant more than half a mile ............ 29 34 | 34 | 27 48 
Bootana Branch.........s0000¢ Distant more than half a mile ............ 16 41 | 36 | 22 102 
: Within half a mile of the Canal ......... 39 50 | 41 | 22 92 
Fiza. ranch, ose wee | Distant more than half a mile ............ 13 |40/31!/16] 118 
Irrigated from the Eastern Jumna Canals :— 
aoe Within half a mile of the Canal ......... 20 27 | 39 | 27 8 
Northern Division...... ..... Distant more than half a mile ............ 22 37 | 47 | 30 13 
ines Within half a mile of the Canal ......... 59 63 | 54 | 31 8 
Centre Division ......+.++000: Distant more than half a mile ............ 47 |60{53| 33] 14 
bes Within half a mile of the Canal ........ : 25 48 | 40 | 17 24 
Southern Division .....+..+++« Distant more than half a mile ............ 18 47 | 30; 14 34 
Irrigated from wells in the high land of the Doab ..... iSeetgeseavers esteeaaaes 8 37 | 31 | 20 24 
Unirrigated :— 
Sikh States Connected with the Canal.........ccscseeee 44 47 | 52 | 26 _ 
1 ee Sasetetecwersce sents Unconnected with the Canal.............. é 29 43 } 61 | 30 _ 
Delhi Territory ..........+00+ Unconnected witl the Canal............. ‘ 11 32 | 28 | 11 88 
High or Bangor land.........seseseesseeeees 3 32 | 30 | 13 46 
Northern Doab ...........s008 Ganges Khadir ..........scsccseeeceserecsees 21 41 | 42 | 28 25 
Near head of Eastern Jumna Canal...... 6 35 | 43 | 27 — 
N iivenalatisus locals Nujufgurh Jheels ............ boeseecevsccnes 44 42 | 59 | 57 15 
AyOTR RY alarioussocalies Valleys of Jumna and Hindun............ 34 46 | 42 | 31 14 





APPENDIX E. 
Abstract of the Medical Examinations, affording the principal data for the foregoing Report. 


Tue recorded numbers of natural and enlarged spleens may be received as representing authentic facts. — 

The percentage of sufferers from fever in the several years is deduced from the records of oral testimony collected 
by the Committee, and may possibly in many instances be not strictly correct. It is hoped, however, that in the 
general averages will be found an approximation to the truth, and the means of comparing with tolerable certainty the 
salubrity of different years. : ; 

The depths of water from the surface of ground were ascertained by actual measurement, and the information 
regarding the extent and nature of canal irrigation was furnished by the superintendents of the respective canals. 


Explanation of the headings, used in the subjoined Abstracts. 


N. Natural or healthy spleen. 

E. Enlarged spleens. 

VL. L. &c. Sizes of spleens as in Appendix C. Ae 

Tor wrigation is where the water flows naturally over the soil as distinguished from 

Daul irrigation, where the water is artificially raised to the level of the ground. ; . 
The areas of irrigated land are stated in beegas of 3,025 square yards, 640 beegas being equal to one square mile. 
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APPENDIX F. 


Measures connected with the Execution and Management of the proposed Ganges Canal, alluded to in 
paragraph 15 of the Report, as deserving the attegtion of Government. 


Tae Committee would recommend as follows:— 
Ist, That the Ganges Canal be kept as much as possible within soil, ¢.., that its ordinary surface level should be 


below that of the country. 
2nd. That earth wanted to complete embankments, be never obtained from excavations made outside of the canal, 


except in such localities as will readily admit of drainage. 
8rd. That the canal and its branches be taken as much as possible along the water-shed line of the country, so as 
not to interfere with drainage, and in all cases where such interference may be unavoidable, that the executive office be 


instructed to provide otherwise for the drainage. 
4th, That masonry drains be constructed under Rajbuhas or Bridge Ramps, whenever these cross the drainage 


of the country. 
5th. That no private watercourses be allowed, but that irrigation be practised exclusively from Rajbuhas or main 


watercourses. 
6th. That irrigation be prohibited within five miles of a military station and within one or two miles of large 


native towns. 
7th. That in clearing embankments, the grass, weeds, &c., be not suffered to rot on the ground, but that they be 


burned as soon as possible after they are cut. 
8th. That irrigation be altogether prohibited in localities which appear naturally to possess a malarious character. 
The Committee are aware that the adoption of the measures above recommended would involve an expense not 


contemplated in the original estimates for the Ganges Canal. 
(Signed) W. E. Baxer, Major, Engineers, and President. 
(Signed) T. E. Dempster, Surgeon, Member. 


Appennix G. 


Comparative Anstract showing the Ratio of Population to Area in certain Irrigated and Unirrigated 
Districts of the North-Western Provinces, 





Aggregate Area Average 
Number of in Beegas of Ageregate Population per . 
Name of Collectorate. . ar ‘ Population per 
2 Villages. sot Sanat Population. Square Mile. anaes Mile. 


Irrigated from Canals :— 


Paniput: asiciciseecssevecveracvoerescsvee 96 329,947 74,360 231 
Dellil: . cisscssscssecccertedesscoanvcseeee 49 101,472 33,754 841 
Rohtuk apa aiee ove siedlsenlacassn sesh deceeen's 52 221,262 60,007 278 317 
FASS AT isi csinde vanes eda cvetes ened catese oases 35 224,563 11,485 54 
Mozuffernuggur .iiscscesscceseceeeee ves 15 23,195 15,406 680 
Irrigated from wells:— ; 
Mozuffernuggur ......ceesecseeeceseeues 100 118,856 57,665 497 _ 
Unirrigated :— 
PAanipub: <scevessdeceacecacoach vevcceudtees 29 61,194 12,320 206 
Roltuk’: <cosave¥ets cites acecded end svses 61 373,531 59,895 164 2 
Hissar ...cccsssssssssscveresccrccserevecve 40 323,207 16,014 | 51 abe 
Mozuffernuggur .......esscceesneeseeees 73 95,416 22,189 238 





i a nF a a So I a ee 
This Abstract is referred to in paragraph 19 of the Report. 


(Signed) W. E. Baker, Major,—President. 
(Signed) T. E. Dempster, Surgeon,— Member. 
VOL. III. H 


50 THE GANGES CANAL. [APPENDIX 3. 


Appenpix H. 


Abstract of some of the principal facts recorded in the Report of a Medical Committee appointed in the Govern- 
ment of Madras to investigate the causes of an epidemic fever which prevailed in the Provinces of Coimbatore, 
Dindigul, Madura, and Tinnevelly, during the years 1809, 1810, and 1811. 


Tue soil of Coimbatore is in general dry, but there is no want of extensive tanks. In the vicinity of the Hills is much 
low marshy ground, and many villages in such situations are proverbially unhealthy. On the whole, the Coimbatore 
country may be called healthy in common years. 

Dindigul is a mountainous and woody country, encompassed. by high lands, and more or less covered by jungle 
of prodigious height. Climate stated to be proverbially healthy in common years. 

Madura is a more open and less mountainous country than Dindigul; it is hotter in the hot season and not quite 
so cold in the months of December and January. The climate of this district, in common seasons, cannot by any 
means be considered unhealthy, although the fort has been so for several years, and before the epidemic prevailed. 
Like most mountainous countries in the torrid zone, Madura has situations where fever never fails, at certain seasons, 
to be endemic; but the disease does not generally spread beyond these loealities. There are some villages close to, and 
amongst the hills, lying in the most western parts of the province, in which, in the months of March and April, no man 
can pass a single night without suffering an attack of fever soon after. Both the houses and clothing of the inhabitants 
are of a very inferior description. 

Tinnevelly is considerably lower than any of the other provinces in which the epidemic prevailed; it may, in the 
strictest sense, be called an open country; as few hills are to be found in it, and those are isolated or detached. It 
contains several waste and jungly tracts, especially towards the east. There are also, here and there, extensive low and 
marshy lands in the vicinity of the mountains, &c. Situations at a certain distance from the hill, are higher and drier 
than those which are nearer to them. Culpettie, standing in a fine elevated country, was comparatively comfortable 
and healthy, whilst Tewancootshie, due west from the former and close to high land, was found nearly surrounded with 
wet ground, damp, ruinous and almost depopulated. Towards the southern and eastern extremity of the peninsula, 
there are many salt marshes, formerly distinct from each other, but four of them now (date of report) joined together, 
owing to recent inundations. They are separated from the sea by high sand hills, and have no natural communication 
with it. In common years there is not much water collected in them, but since the heavy monsoon of 1810, and 
especially since the rains which fell in February and March, out of all season, they have been filled to a depth of 
5, 7, or 10 feet, and the water by remaining long in a state of stagnation has been productive of infinite mischief. In 
December, 1810, the inhabitants of villages near these salt swamps (ten or twelve in number), complained that their 
houses were rendered uninhabitable, their lands flooded, and that water had risen so high on their Palmyra trees that 
they were unable to draw the “ Toddy.” The valley of Courtallum, however delightful its climate in June, July, 
August, and September, is far otherwise in February, March, April, and May; it partakes of both monsoons, and from 
its singular topographical position is, in a great measure, deprived of the salutary influence of the southerly winds. At 
the last-mentioned period, it is close, hot and sultry in the greatest degree, and never fails to be most unhealthy. 
Endemic fever, at such times, is as certainly met with here, as at Gambia or Senegal. On the whole the epidemic fever 
has raged with the greatest violence in Tinnevelly. 

General Causes—Believed to be unusual and irregular seasons. Several remarkably dry seasons (themselves 
healthy), followed by seasons in which an unusual quantity of rain fell, prevailing winds blew with less regularity. 
Many cattle died, as much from an unnatural state of the atmosphere, as from a want of hands to feed and take care 
of them. 

Progress.—The epidemic was first noticed in certain places close to the hills, marshy and proverbially unhealthy; 
and afterwards spread over tracts naturally drier and more healthy. Certain parts of the Madura Collectorate near the 
sea, or rather further removed from the range of mountains, escaped the disease altogether; with the exception of the 
inhabitants in the vicinity of a salt marsh. Tinnevelly appears to have been last in suffering from the epidemic. The 
fever invariably proved most destructive in those villages nearest the hills, in villages standing low, or in the vicinity 
of marshy lands, and among the poor ill-fed and badly-lodged population. ; 

The disease, which proved so fatal in the southern provinces, does not differ from the common endemic of the 
country, which, at certain seasons, and in particular situations, may be every year met with. Its having been rendered 
epidemic on the present occasion, is altogether to be ascribed to the causes already mentioned. 


(Signed) W. E. Baker, Major, 
President. 


(Signed) T. E, Desrster, Surgeon, 
Member. 
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Aprenvix I. 


From A. Karn, Civil Surgeon, Ajmeer, to Major W. E. Baker, President Canal Committee. 


Ajmeer, 18th January, 1847. 
T have the honour, in reply to your letter, No. 886 of 1846-47, under date the 11th December last, to submit 
the following observations, as the result of the inquiries I have made regarding the effect of irrigation practised in this 
district upon the health of the cultivators. 

In the first place, relative to the expression made use of in your communication, “ extensive irrigation,” I would 
beg to remark that it seems applicable rather to denote the condition of the district as it now 7s, with reference to its 
former unimproved state before coming under Major Dixon's management, than the actual amount of irrigated as com- 
pared with unirrigated land to be found within its limits. 

External Feature of the Country.—Characteristic of this part of the country generally, and of the Ajmeer district 
in particular, are the numerous ranges of rocky hill which give a bold and rugged aspect to the scenery, but which tend 
in no less degree to modify the soil and its productions. From these hills come down numerous small streams, the 
channels of which remain dry during a great part of the year, but speedily fill after a heavy fall of rain. It is by 
taking advantage of the water thus poured upon the ground, by making embankments, and so laying it under contri- 
bution, that some degree of fertility is imparted to a district otherwise of a highly unpromising and unfruitful 
description. Wonderful, indeed, and pleasing is the change which has been effected by such means. The waste has 
been subdued in many places, and instead of a bare, barren-looking surface, producing only a few thorny shrubs, there 
is now to be seen a smiling sheet of cultivation ; and this extending year by year as the skill and industry of the people 
can be brought to bear on the work of improvement. 

Geological Character of the Hills.—The hills of this district of country belong to the primitive formation. ‘They 
consist principally of granite rock (granite and gneiss), quartz-mica, and hornblende schist; crystaline limestone is 
found in the valleys, but the crystals large and the stone of a coarse description. The materials composing the rocky 
masses are aggregated in every variety of way and proportion, and hence occurs a great diversity in the colour, aspect, 
and consistence of the different rocks. 

Inclination of the Strata.—The general structure of the rocks is schistose, and the strata for the most part have a 
very high inclination. ‘The dip varies exceedingly. Hereabouts it seems to be more often from west to east; but in 
other parts the opposite direction prevails. There can be no particular rule laid down in this respect, as regards the 
lakes or reservoirs for irrigation. These are found on one side of the hill as well as the other, and in the valleys 
between different ranges. Without minute investigation, the direction of the strata may generally be judged of by 
the appearance of the hill, the steep abrupt face showing the broken termination of the strata, the opposite more 
inclined face indicating their direction upwards. In many places the strata seem perpendicular to the surface, or very 
nearly so. 

Soil and its Qualities —The soil of the district is composed of the débris of these different rocks. It is in a large 
part silicious; but mica abounds in it, and also felspar. The latter ingredient, washed down by the nullahs, exists 
abundantly in the beds of talaos or tanks, and there gives a clayey consistence to the soil. A “ light reddish loam” 
may perhaps be the appellation most generally applicable to designate the character of the soil. Tried with acids it 
effervesces tolerably freely. A correct analysis, however, I am not prepared to offer. Calcareous earth is very 
abundant in some situations, particularly so along the margins of nullahs, where it exists in the form of “ kunicur,” 
mixed with other gravelly matter. The proportion of material of vegetable origin is not in general great. Hence the 
practice of “ manuring” is one diligently followed, and the crop in general rises in proportion. Indeed, without 
“ manuring ” there is little to be got from a soil so naturally poor. An exception is to be found in this respect in the 
beds of “ talaos,” where, from the washings of the stream, there is a rich alluvial deposit, and where, in consequence, 
excellent crops are raised independent of manure. ‘The ground so favourably situated, however, forms but a small 
space. The salts which seem most to abound in the soil are those of soda, the muriate and carbonate in particular. In 
some parts the effervescence on the surface is very abundant, and this has sometimes an alkaline and sometimes a 
strongly saltish taste. Dr, Irvine remarks that the quantity of potash in the soil, comparatively with the quantity of 
decomposing felspar and mica, is small. . 

But not only is the soil poor as respects the proportion of fertilizing ingredients, it is likewise, over a considerable 
part of the district, deficient as to quantity. The nearness of the rock to the surface may in general be guessed at from 
its coming into view every here and there. In some places there appear round or tabular masses of rock ; in others 
sharp spinous looking ridges. These latter are generally of quartz, and indicate the direction of “ dykes or veins ;” 
the material from its hardness having withstood the action which has disintegrated and decomposed the softer rocky 
Masses around. 

_ Country adapted for Tanks.—Happily, a country of this description is well adapted to illustrate what may be done 
for its improvement by artificial means, The materials are on the spot, and by means of embankment way even the 
smallest stream can be made to produce its full fertilizing influence upon the soil. To discern the places where embank- 
ments may be most fittingly raised requires considerable skill. But an eye accustomed to such observations will 
oe As ground where the water may be most easily retained, and where the work can be most advantageously 


Sir,— 
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Embankments, their Uses.—The object of the embanking process is not merely to have a bod 
be run off for the purposes of irrigation. ‘This, though a legitimate end in many situations, is not always attainable. A 
tank, although it holds water only for a certain period of the year, may still serve a useful purpose by its effects in 
diffusing moisture throughout the neighbouring soil, and which may thus be rendered fit for cultivation. Some of the 
richest looking cultivation in the district is to be seen immediately along the margins of the tanks, and, progressively, in 
its bed as the waters recede. Another grand object, and the primary one in many cases, in the formation of these 
tanks, is the replenishment of the wells. Very many of the wells in this district would completely fail in bad seasons, 
or yield a most insufficient supply, except for the influence they derive from the neighbourhood of tanks: and here ma 
be seen the admirable beauty and utility of such works, and the inestimable benefit they confer in a district of country 
where the fall of raiw is frequently scanty and at all times precarious. The water, whatever the season supplies, is kept 
us ina stone house. It may sink into the earth; but can be again drawn forth and poured upon the surface, which 
thus becomes fertilized in the time of need. 

Wells.—The wells, as to quantity of water and its distance from the surface, will of course vary with the state of 
the tank, at least all those so situated as to be affected by tanks. After a season of plentiful rain like the past, the 
water in most of the wells is abundant and moderately near the surface. From 30 to 40 or 45 feet* may be about the 
average depth at which water is obtained, but in this there is considerable variety according to situation and other cir- 
cumstances. When the rains have been scanty, the supply in the wells is also apt to be scanty, and may fail during the 
hot weather. With the ground so saturated as it is now there need be no apprehension on this point. Even a season of 
‘« drought” ensuing after one like the past would be but partially felt. 

Water of the Wells and Tanks, the Difference-—There is a considerable difference in the chemical proportion of 
the water as taken from wells or from tanks. The tank water is generally much less impregnated with salts, and there- 
fore preferable for domestic purposes and most agricultural ones ; so much so is this the case, that in many parts the 
villages may be seen to use the muddied “ tank water ” in preference to that from the wells. Where the soil contains a 
large amount of salt, the well water becomes entirely unfit for irrigation. This is the case in some parts of the Ramsir 
district, where the salt effloresces abundantly on the surface. The evil is corrected in some degree by the use of tank 
water, and but for this the extensive khéts to be seen in that neighbourhood could have no existence. Some crops, 
however, as the barley, suffer less from this saline impregnation. At the station of Nusseerabad, from the want of tank 
water, little or nothing can be done in the way of cultivation. Gardens there are next to useless, and the best efforts 
lead but to disappointment. At Ajmeer, and this neighbourhood generally, the case is different. The well water is 
good, and answers for irrigation. 

Re-agents, effects of, with the Water.— Water entirely free from saline impregnation is not to be found either in the 
wells or the tanks. From the water of all the wells I have examined the nitrate of silver throws down a copious 
precipitate. The “ Ana Sagur” water, which is that of the lake, gives a precipitate, but very much fainter. In other 
parts of the district I have observed the same difference in relation to tank and well water. The oxalate of ammonia 
gives a distinct precipitate with the “ well water” of Ajmeer, but there ia none with that of the lake. Solution of pure 
potass causes a faintish precipitate with the well, but not with the lake water. The nitrate of barytes causes a precipi- 
tate with the well, but not with the tank water. eo 

Irrigation, its Effects as to the Health of Cultivators—As to the effect of the irrigation practised in this district 
upon the health of the cultivators, information will be best gathered by a reference to the result of my inquiries on that 
point contained under the head marked B. The investigation was carried on by myself on the spot, and in the 
manner directed. Taking the results obtained as affording a criterion by which to judge of the healthiness of 
the cultivators throughout this district, it certainly leads to the conclusion that irrigation, as here practised, is not 
in any high degree injurious. The sufferers from spleen are chiefly children. As regards European children, 
particularly young children, I may remark that the climate of this part of India, as far as my experience goes, ia not 
the most favourable. To my questions on the subject of fever, I found it difficult, I may say impossible, often to obtain 
precise answers. Whether from wilfulness or forgetfulness, the latter I believe most generally, there seemed very often 
no distinct recollection on the part of individuals as to whether they had suffered from attacks of fever in previous 
years or not. On this subject a good many mis-statements may have been made. The probability is, that when there 
was an indistinct recollection as to the occurrence of fever, it could not, in such cases, have been of a serious or 
debilitating kind. ; . . : 

Cultivators, their Healthy Looks.—To form a judgment as to the health of the inhabitants from their eget . 
appearance there was the best evidence everywhere that they were far from an unhealthy race. Indeed, in few of the 
villages visited could I make out any considerable amount of disease. Among the most common complaints uy 
chronic skin diseases, rheumatism, old and indolent ulcers. A good many prematurely old looking persons were to be 
found, but there is more reason to believe this a consequence of hard work and indifferent food than any effect gn their 

stitutions produced by the climate or soil. ; . 
con Queitions as to Ejoct of Irrigation.—I made inquiries on many occasions, as to whether, with eatin of 
irrigation, there had been observed any increased amount of sickness. The reply was uniformly in the nega oe 
So much more, amongst them, does consideration attach to “ plenty” than to health, that the inquiry seeme 
looked upon as a highly absurd one. 


ly of water that may 


i i 1 di i i i isiting the villages. Here 
* I have not noticed the depth of water in the wells, I did not observe this was required till afcer visiting age: 
30 feet water at depth of 30 feel, which may be near the average of permanent as distinguished from temporary wells this year, 
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The circumstances under which the irrigation is practised, and which tend to render it so little hurtful, I conceive 
to be chiefly the following :— 

General Nature of the Climate; the Villages, how situated—The climate is essentially a dry one, and at the same 
time salubrious, The villages, in respect to the irrigated land, are almost invariably high in point of situation. For 
the most part they rest on the slope of a hill, either near its base or on the steep itself; or they extend along some 
rocky ridge. The village of Ramsir, for instance, situated as it is with a lake on one hand (and this apt to dry up in 
some seasons), and a freely irrigated country on the other, might certainly, from its position, be looked upon as a very 
focus in respect to malaria, yet still, as far as inquiry enabled me to find out, no great unhealthiness appears to prevail. 
What, in the main, conduces to this favourable, and, so far as appearances go, unexpected state of things, is, I doubt 
not, the situation of the village, high and dry and upon a rocky ridge. The elevation of the sidge is inconsiderable, 
but still the houses built upon it may be considered well placed, and in some degree removed from the immediate 
influence of the soil. 

Nature of Crops irrigated.—The most sickly time of the year is the month of October; and during this month 
and early in November the days are hot, and the atmosphere contains much moisture. Besides this, I believe, that the 
newly-upturned and newly-irrigated soil is the most apt to give forth noxious exhalations. The after irrigation, 
provided the fields be kept free of weeds, as they are here, has little, if any, injurious effect. The fields regularly 
irrigated are those of the wheat and barley, and the work goes on with little intermission until February. Irrigation 
is practised for other crops, at different seasons, but to a trifling extent only. 

The Soil as affected by Irrigation.—The circumstance chiefly operative as regards the health of the people employed 
in irrigation in this district, I conceive to be the “absorbent nature of the soil.” The underlying rocks, too, have a 
highly absorbent character, and hence water poured upon the surface sinks into the earth speedily. It is owing to this 
property of the soil that the clothing of herbage is everywhere so scanty. Soon after the first early rain the grass 
springs up, and the dry, burnt-up waste becomes overspread with green. When the rain has ceased, or very soon after, 
a change in the appearance of the scene takes place. The surface becoming dry, the more delicate grasses wither, and 
nothing has a thriving aspect but the wild shrubs and bushes such as the “ ah,” the kunserah, the “ kenail,” &c., which 
delight in a barren soil. Trees, when they have once struck their roots deep into the earth, and can draw from it 
moisture for their own support, thrive well, but, until they have arrived at this stage of growth, require much care and 
tending. Hence so few are to be seen, and those only in the vicinity of villages. 

Inclination of the Surface; stagnant Water.—lIt is easy to understand why a soil of this kind should be less 
injurious under the influence of irrigation than one of a different description, where the vegetation becomes more 
luxuriant, and where, at certain times, it is liable to decay and decomposition. Another favourable circumstance as 
regards this district is the little disposition of water to stagnate. The ground being inclined more or less in all parts, 
water runs freely, and, conducted into a tank, is in the condition least of all likely to have any prejudicial effect. It is 
only in the immediate vicinity of Ajmeer itself (at the Daulut Baugh, and in front of the magazine), that I have 
observed any ground covered by water in a stagnant state, and in a state likely to give forth unwholesome exhalations. 
From the overflowing of the Ana Sagur Lake this was partly unavoidable, during the rains at least, but the evil has 
been allowed to exist long after the remedy, the simple one of draining, might have been applied. That this state of 
things has produced the great amount of fever that has prevailed in the town the last season, I am not prepared to say : 
but it may have had some effect. Other apparent causes exist; and the season, moreover, has been generally an 
unhealthy one, although not so, in a great degree seemingly in the smaller villages of the district. 

Swamps and Marshes.—One point. on which information is desired is as to the amount of ground in a state between 
“dryness and moisture.” Of natural swamps or marshes there are none, so far as I know, in the district. A few 
swampy spots there may be atter heavy rains, but not such as to give any cause for apprehension. The condition 
of the Ramsir Lake I have not observed at all seasons: some portion of its bed may possibly remain in the state of a 
swamp during the hot weather, but how much or in what precise condition, I am not able to say. The only permanently 
swampy ground I have observed has been immediately in the vicinity of tanks, and produced either by leakiuge through 
the bund, or by water finding its way by percolation underneath, The ground in this direction, so long as there is 
water in the tank, remains generally morst, and this term expresses its condition in most cases better than swamp. 

The drying up of the tanks begins in the opposite direction, or towards the source of supply. When there is 
much clay in the ground, the surface becomes hard, and cakes as the water gradually recedes. When there is a due 
proportion of vegetable mould, the soil here is of the best description, and affords the richest cultivation. 

__, Drying up of Tanks.—It is when lakes are in a process of drying that they are most likely to be injurious by 
giving out malaria, When there is plenty of water in the Ana Sagur Lake, no place is more desirable as a residence 
than the bund; but it is not so in particular seasons when a large portion of the bed of the lake has dried up. Most 
of the other lakes in the Ajmeer district ave small in comparison, and injurious consequences from this source need 
not be apprehended. 

(Signed) A. Kerr, M.D., Civil Surgeon, 
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Asstract of Medical Examinations referred to in the foregoing Report. 
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(True Abstract. ] (Signed) W. E. Baker, Major, and President. 
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From N. Cotter, Esq., Assistant Surgeon Mhairwara Local Battalion, to Major W. E. Baker, President 


Canal Committee. 

Si, Dated Beawr, 4th February, 1847. 

I have the honour to forward for your information the accompanying statement of an examination of twelve 
villages conducted by me in accordance with the prescribed form contained in your letter, dated 11th December, 1846; 
and I beg to state that for the purpose of investigation I have selected those villages which have the largest tanks and 
the most extensive irrigation. I am sorry to state that I have not succeeded in procuring the full complement of 
children, from their parents having taken them away into the jungle at hearing of my presence, being influenced, I 
suppose, by fear or prejudice through ignorance of the cause for which I required their presence. I trust, however, 
that the number of children contained in my report, will be found sufficient to indicate the general healthiness of the 
district and its freedom from ague and spleen. 

The general character of the cultivated soil in the immediate vicinity of the hills is of a dark, rich, loamy 
description, and very productive. It consists of disintegrated mica, schist, and felspar, combined with decomposed 
vegetable matter and salts of alumina, silica, and potash, with oxide of iron. In other parts it is of a lighter kind, and 
abounds with aluminous and cretaceous marls. It is of a highly absorbent nature, the surface of the land quickly 
becoming dry after the heaviest falls of rain. The surface of the irrigated parts inclines naturally from the bed of 
the tulao. 

The rain crops consist of bajra, til and moong with moth, and are sown without manure in June, and likewise 
mukka, tobacco, and cotton, which are manured. ‘ 

The rubbee cultivation commences at the end of October, and consists of wheat, barley, gram, sursoo, and opium ; 
and such aa are irrigated, if they escape the severe frosts and hail storms, yield a plentiful crop. Irrigation commences 
in November, and is continued until the end of February or beginning of March. : 

On the secession of the water the land is ploughed up as soon as it can be worked, and sown with the rubbee crop 
until the 15th of December. Such portion of the bed of the tank as becomes available for cultivation is sown during 
the months of February, March and April, with mukka, Thus the inconveniences likely to arise from the gradual 
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drying up of the soil is obviated by its being immediately sown with corn. In view to increase the subsistence of the 
people, the water-rut is freely cultivated on the surface of various of the tulaos, and without any apparent detriment 
to health. Moist swampy ground abounding with a variety of coarse grasses, and covered with a saline efflorescence 
(impure sub-carbonate of soda) prevails very generally on the rear of the embankments of all the tulaos. 

The diet of the inhabitants consists chiefly of barley and mukka with dal of moth, moong, lobya and oorud ; they 
are clothed in coarse cotton cloths, and appear very cheerful and contented. 

It is a characteristic of the Mhairs that they always locate their villages on heights ; hence in a measure may be 
attributed their general good health. 

From about the 15th January to the end of September the prevailing wind is from the south-west. During this 
period it generally blows strong and steady. During the remaining portion of the year, shouldany wind blow, it is 
from the east. 

The hills in Mhairwara are all of the primitive formation, and embrace all the varieties of rocks usual under such 
circumstances : they are principally formed of granite, having separate beds of mica, quartz, felspar with hornblende, 
and veins of granular limestone ; gneiss is in great abundance, and is used for slabbing the roofs of houses. 

The depth of the soil varies greatly in different situations. It is formed of the débris of the hills, mixed up with 
decomposed vegetation. As a consequence, it is deeper in the valleys than on the slopes of the hills; the greatest 
depth may be taken at 10 feet, while in other places it is restricted to a slight covering of only a few inches. 

In conclusion, I would beg leave to remark that from the observations I have made, and from information I 
have gleaned from other sources, the impression on my mind is that hitherto no deleterious effects have arisen affecting 
the health of the inhabitants of Mhairwara either from the large bodies of water which have been collected by the 
tanks, or from the use of that water while being employed largely for the purposes of irrigation. 


T have, &c., 
(Signed) N. Cottyer, Assistant Surgeon, 
Mhairwara Local Battalion, in Medical charge. 
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Exrenpiture on the Canals West of the Jumna in Account 
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see see 77,121 1°41 16,252 14 2 
nate 79,718 14 7 20,401 5 11 

ea ee 82,242 5 7 22,959 8 5 
72,010 15 4 81,100 0 3 21,402 14 8 
90,278 8 8 77,646 8 4 36,165 5 3 
6,22.922 9 3h 78,949 5 0 25,657 8 6} 
3,383 7 8 65,492 5 5 21,892 14 10} 
31,743 2 1 58,727 7 2 34.804 7 4 
46,044 011 57,201 10 4 21,073 11 5 
5,562 14 0 54,855 13 10 27,758 O 8 
31,181 1 7 57,066 8 5 25,785 11 3 
12,120 15 9 55,425 14 8 28.197 9 7 
25,115 14 0 53,104 15 11 43,915 4 5 
8408 1k 9 59,721 3 0 31,712 15 9 
11,18,156 1 8 14,80,267 11 0} 4,48,912 7 5 
2639 6 3 67,069 11 3 89,689 14 6 
17,184 0 5 68,238 1 4 62,559 2 4 
56,769 6 4 71,859 4 0 53,976 10 6 
11,94,748 14 8 16,87,344 11 74 6,56,138 2 8 





Total. 


_ 
Ri. OA OP, 


1,99,749 2 4 
25,682 4 10 
36,916 1 9 
50,559 0 1f 
57,562 14 108 
63,609 13 
75,457 3 
98,575 15 
83,877 10 
90.226 6 
93,373 15 

1,00,120 4 

1,05,201 14 

1,74,513 14 

2,04,090 6 

7,26,829 6 
90,768 

1,25,275 0 

1,24,319 6 
88,869 

1,14,033 5 
95,744 8 

1,22,136 2 
99,842 


ra 
oe oe 


~ 
@eon 


~ 
~ 
es 

- 


ORSTeOROSN-OBBODm 


30,47,936 4 
1,59,399 0 0 
1,47,981 
1,82,605 


35,37,321 12 114 





Dr. 








As per Captain Smith’s bill from commencement 


to 31st December, 1830 


As per Captain Cautley’s audited bills from 1st 


January to 30th April, 1830 


Total coat up to end of 


As per Capt. Cautley’s audited bills from 


Total coat up to end of 


As per Capt. Cautley’s audited bills from 
w yw » 
” n ” 


Total cost up to end of 


“1830-31 
1831-32 
1832-33 
1833-34 
1834-35 
1835-36 
1836-37 
1837-38 
1838-39 
1839-40 


1839-40 
1840~41 
1841-42 
1842~43 
1843-44 
1843-44 
1644-45 
1845-46 
1846-47 


1846-47 


ExpeEnpitTureE on the Dooab Canal in Account Current 











3,11,239 12 4} 1,22,831 0 6 4,394,070 12 10} | 
Ne net 3,924 12 0 sae ists 9,924 12 0 
ae nee 29,658 10 2% 3,958 1 9} 33,616 12 0¢ 
12,022 4 9} 47,905 11 2h 4,476 0 94 64,404 0 9 
11,153 7 5 27,870 5 9 10,929 13° O4 49,953 10 24 
19,370 13 10 31,767 14. 5 20,517 13 Of 71,656 9 3} 
40,256 10 6 30,999 10 7 24,295 8 3k 95,551 13 44 
36,583 7 0 29,870 111 24,234 8 O 90,688 0 11 
26,599 7 10 41,044 4 8 30,274 0 5% 97,917 12 11k 
8,744 8 10 32,727 8 0 24,909 11 5 66,381 12 3 
33,208 1 10 33,820 2 1 33,453 9 9 1,00,481 13 8 
1,138 14 6 33,462 7 10 40,518 8 4 75,119 14 8 
5,00,317 8 10} 4,65,882 9 2} 2,17, ‘567 10 ue 11,83,767 11 1144 
25,168 5 8 94,479 2 0 34,642 5 1 94,289 12 9 
99,396 10 3 34,794 10 1 30,644 11 9 1,64,836 O 1 
10,609 4 9 33,971 13 9 37,740 2 7 82,321 51 
1,19,605 1 3 31,230 7 1 35,876 7 11 1,86,712 0 3 
7,55,096 14 9} 6,00,358 10 1} 3,56,471 6 34 | 17,11,926 15 144) 
a 30,981 12 1 9 6 
30,385 2 5 30,738 11 0 30,931 12 1 92,055 
11,427 0 0 33,900 10 8 34,064 2 6 79,381 3 2 
17,683 2 1 34,588 9 O 38,800 7 9 91,072 2 10 
814,592 3 3h 6,99,586 8 ot 4,60,257 12 74] 19,74,496 8 Off 
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Current with direct Canal Revenue derived thereupon. Cr. 
: le of the Canal) Fines for Breach . 
Water-rent on Rent on the Rent on Cattle | Rent for Rafting ee ce and all | of Canal Regu- A Direct 
Land Irrigation. Water-mills, Watered. Timbers, Sundry Rents. lations. evenue, 
RE. A P, RS. A. P, RS. A. PL RS. A PL. RS. A. P. RB. A -. nee A. P. 
876 4 0 Sea he hee paced vidony cose soins oes ioe is 876 4 0 
14,646 2 1 Sah > Sue bein". ides 1440 635 11 0 504 8 5 15,800 9 6 
24,618 8 11 vee cas C2 See 84 4 0 1,180 9 4 911 8 2 26,794 14 5 
21,458 5 0 3,026 13 6, : ‘et diel, ee 741 711 1,039 2 10 26,265 13 3 
96,015 6 1 6,868 10 0 tee 8888 beg sae 656 0 10 1,882 3 8 45,422 4 7 
26,646 9 7 3,964 5 4 siei” a wes ia. “Stee 545 7 7 1,082 8 8 92,238 15 2 
48,374 6 9 2991 311 Sa nase ede oa eke 370 9 9 2423 4 4 54,159 8 9 
93,975 0 0 3,682 13 2 tsb, Nes 500 4 0 713 13 11 3,283 1 6 42.155 0 7 
34,160 14 7 11,676 10 9 Zea ly Ase 1,013. 1 10 1,460 13 9 4,471 1 9 52,782 10 8 
52,952 10 7 16,267 0 6 3,772 10 8 1,187 1 10 1,289 8 B 2,847 6 2 78,316 6 5 
53,375 0 0 19,786 3 0 3,568 7 10 1,932 10 4 1,142 15 4 2,801 12 4 82.607 0 10 
57,700 0 5 19,464 0 0 2.968 12 2 2,132 8 4 1,265 4 8 2,508 9 6 86,039 3 1 
51,016 4 11 19,002 3 7 4,210 9 7 2,061 15 0 2127 7 0 2,463 2 10 80,881 10 11 
65,804 11 3 19,238 2 3 3,396 2 5 1611 8 7 2,651 211 3410 4 5 96,111 15 10 
148,783 2 6 13,882 4 6 1,257 311 2,950 1 6 3,894 6 11 6,064 11 3 1,76,831 4 7 
114,065 8 3 18,294 9 9 1,669 6 7 3,238 9 5 3,682 2 10 4,303 2 10 1,45,253 17. 8 
1,10,602 11 3 22,837 3 7 2,145 15 6 1,993 9 0 4,957 11 9 2,603 13 4 145,141 0 5 
1,53,176 15 1 26,894 10 5 2,197 1 7 3.365 0 0 2,245 6 0 2,930 5 3 1,90,809 6 4 
2,72,377 13 5 5,782 0 9 760 3 6 6,048 9 5 5,221 8 8B 9,480 8 9 299,670 12 6 
1,869,644 15 3 9,732 7 10 1,838 15 3 8,228 11 4 6,171 4 2 5,783 12 0 2,21,400 1 10 
2,24,982 15 3 14,566 8 3 2,286 13 2 6,579 5 1 4,822 14 10 6,188 2 2 2,58,826 10 9 
2,25,817 15 3 9,524 0 6 1,955 13 2 9,730 4 3 5,481 6 0 6,077 13 0 288,587 4 2 
2,63,068 13 0 8,203 14 3 1,554 1 8 11,505 15 3 5,607 3 7 4,632 9 6 294,572 9 3 
2,79,300 10 11 9,882 11 9 1,172 5 2 7,934 14 9 6,756 12 3 6,218 1 0 9,11,265 7 10 
2,60,555 8 9 12,598 13 0 1,680 4 9 5,570 12 6 4,827 5 2 5,760 14 3 2,90,993 10 5 
27,93,397 5 1 | 2,78,167 6 7 36,434 14 11 76,837 6 5 68,449 2 10 89,672 7 11 33,43,804 11 9 
2,381,022 8 9 8.220 6 3 2,979 7 2 6,598 10 8 5,149 11 1 6,941 3 2 2,60,311 15 1 
2,60,693 13 2 13,250 7 11 2,203 3 3 7,830 0 4 7,056 0 1 7,753 4 6 2,98.876 13 3 
2,62,529 13 8 14,709 15 5 1,687 0 0 6,799 9 1 10,167 10 4 6,991 2 9 302,885 3 3 
35,47,643 8 8 43,394 9 4 43,394 0 0 98,911 10 6 90,822 8 4 107,758 2 4 42,05,878 11 4 
with direct Canal Revenue derived thereupon. Cr. 
6,083 5 9 884 12 5 2 4 4 ies, hee 59215 3 730 0 3h 8,293 6 14 
7,551 2 2 2,476 10 2 107 3 2 9 7 OL 606 6 2 1,209 0 8 11,959 14 Ih 
22,107 .0 0 4,902 15 10} 83 14 5 1112 3} 665 7 7h 1,075 13 0 28,846 15 23 
46,964 15 2 4,435 13 4} 52 5 6} 7 5 Qh 773 11 8 1270 1 5 53,504 5 4} 
37,918 5 6 3,835 6 5 100 12 5 aia bane B15 15 54 1,250 12 1 43.421 3 10g 
37,081 5 3 4,728 0 74 6313 0 Sea, Sie 1,034 9 4 1,325 1 4 44,232 13 6 
44,308 6 0 5,154 11 2} 6110 0 8812 43 1,168 5 2 735 10 7 51517 7 4 
91,315 9 1 5,001 6 9 189 13 0 262 3 0 1,222 5 2 2,847 14 6 1,00,839 3 6 
73,014 15 10 4358 4 6 lof 0 0 426 8 1 1073 9 1 2,967 13 0 81,945 2 6 
78,549 911 4288 4 2 65 14 0 566 12 7 1,282 8 0 3,812 6 9 86,559 7 5 
4,44,868 10 8 39,566 5 6] 831 9 11 1,972 13 4 9,235 12 10% 17,224 10 7h 5,13,119 15 0 
89,195 14 6 3,297 9 2 9714 0 Sie ais 2,470 0 5 4,322 8 11 99,923 15 0 
78,885 8 5 5,793 12 6 153.14 0 963 211 1645 3 5 3,785 6 1 91,164 15 4 
1,07,064 0 8 6194 0 9 32 10 0 522 2 8 1,940 7 6 9,683 0 3 1,19.436 5 10 
86,147 1 3 8,178 13 0 137 4 0 351 511 1,413 12 9 4,535 4 4 1,00,763 9 3 
8,06,121 3 6 62,970 8 1% 1,253 311 3,209 8 10 16,705 4 114 33,548 14 24 9,23,808 12 5 
84,786 2 0 6045 4 3 217 15 0 280 14 5 1,704 111 5,736 4 7 98,770 10 2 
96,534 4 4 812115 8 103 8 0 41410 9 1,725 11 1 3,086 6 11 1,09,986 8 9 
1,07,725 1 8 7,838 0 6 305 0 10 609 2 1 1,842 011 3433 6 7 1,21,752 21 7 
10,95,166 11 6 64,975 12 6g 1,879 11 9 4,514 4 1 21,977 2 10g 45,805 0 S$ | 12,54,318 11 11 
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General Summary of Expenditure on the Ganges Canal to 31st August, 1845. 


BS AP. 
Establishment—From commencement to 31st August, 1845, and general superintendence from : 


1st September, 1843 to 31st August, 1845 


: ae aes 95,285 14 1 

Sundries—Including extra draughtsmen in Superintendents office si se way we 4,215 8 4 
Excavation—Comprising about 10 miles of canal channel completed, including the first annual 
repairs and grassing of slopes, about 6 miles of canal channel in progress, and heavy excava- 

tion of shingle at site of the Myapoor dam and regulator also in progress 6 seis 3,77,639 1 1 
Masonry works—Comprising the foundations of the Myapoor dam and regulating bridge, revetments 
of the high gravel banks adjoining thereto up to the height of 5 feet. The foundations of a 
bathing ghat and the bythuk wall at Myapoor. The road and inlet bridges of ‘the bochna 
nulla, workshops at Myapoor, model room and offices, and range of smith’s and carpenter's 
shops, store-rooms, &c., at Roorkee, first-class chokies at Myapoor,.Muhmoodpoor and Belra, 
and second-class chokies at Munglour, Dimat and Toghulpoor (not including cost of bricks 

used in them)... ar ses ive ave tye eee ae ses a ess 18,585 11 6 
Brick-making—Comprising the preparation of Government and contract kilns, as near the site 
of the principal masonry. works as fuel could be obtained. Many of the kilns have totally 
or partially failed; and those of last year having not yet been unstacked, the precise number 

of serviceable bricks is not known, but may be roughly estimated at 200 lakhs aes ve 1,19,318 0 1 

Workshops and purchase of store materials, such as lime, iron, stone, &c. ... a vas ies 36,460 0 9 

Bullocks—Cost of maintaining to be charged hereafter to the works on which they were employed 2,418 3 2 

Compensation—For land and property, and remission of land revenue wee boa tos ee 5,730 4 8 

Grand total expenditure up to 31st August, 1845, Co.’s rupees 6,59,652 11 8 


Present. monthly establishment of the Ganges Canal (including half the expense of the director's 
office, the other half being fairly chargeable to the other canals under his superintendence) ... 3,800 0 0 


(Signed) W. E. Baxer, Captain, Director of the Works, Ganges Canal. 


Statement of the Gross Value of Crops grown on Land Irrigated from the Delhi Canals in 1837-38, the Greater 
Part of which Land would have been Totally Unproductive without the Use of Canal Water. 


KHUREEF CROPS. 


20,490 Beegas of sugar-cane and indigo at 50 rupees per beega_ ... wee see " 10,24,500 0 0 
75,242 Beegas of cotton at 12 maunds of kupas (or cotton with seed) per beega, and 16 seers of 
kupas per rupee ... abs aus wee mee ae ie ea see eee 7 22,57,200 0 0 
74,010 Beegas of rice, jowar, &c., at 15 maunds per beega, and 25 seers per rupee, or 24 rupees 
per beega... eee ae ae ay Sie see aa ee we aed ae 17,76,240 0 0 
RUBBEE CROPS. 
19,000 Beegas of wheat, barley, gram, mustard, &c., &c., at 15 maunds per beega, and 20 seers a 
per rupee, or 30 rupees per beega see a ves Mee te see Ste .»  95,70,000 





1,46,27,940 0 0 


In the above statement, the produce per beega is stated at the lowest average of the statements I have aa 
from zemindars of the produce of their fields, and will not be considered more than might be expected from land we 
cultivated and plentifully irrigated. The valuation is also lower than the market prices have been within my one 
during the last six months. Of this sum of 146 lakhs of rupees, about one-tenth is recovered by Governmen ' 
account of land-tax and water-rent; the remainder covers the expenses of cultivation, and provides maintenance lor 
prey ee es re ye (Signed) W. E. Baxer, Lieutenant, Superintendent Canals. 
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APPENDIX 6 


QuarTerLy System of Accounts and Bits as practised on the Gances CANAL. 


THE accompanying papers are drawn up so as to represent the entire working of a quarter’s accounts of a 
division, and consist of the following papers :— 


Aprrenpix A.—The Daily Cash Account of the Division. This paper scarcely needs remark, as it is 
sufficiently explanatory in itself, It is similar to that used in all offices of account. It should be kept 
neatly and carefully, and duly posted every day, and should show clearly all the cash transactions of the 
divisional office; it is debited with all cash received from the Government treasuries, and credited with 
disbursements to subordinates in charge of sub-divisions, and contractors, agents, &c., with whom the super- 
intendent deals largely for the purchase of stores, &c.; all petty purchases of materials being made by the 
subordinates in charge of sub-divisions. This account should be closed and balanced regularly on the 
first of every month, and handed in to the superintendent, who, after satisfying himself of its correctness, 
signs it, noting the balance in hand in letters as well as figures, and marking off each item in the account 
in the red ink characters that will be described hereafter. 


Appenpix X.—These papers exhibit the forms of accounts submitted by the subordinates in charge of 
sub-divisions, each month’s accounts being supposed to be that of a separate sub-division, though for conve- 
nience’ sake the materials in them are used to make up a quarterly bill for one work only, which bill, being 
the largest and most detailed in the series of bills periodically submitted, I selected as the most illustrative 
of the system. On the receipt of the sub-divisional papers, the head clerk of the office examines them, 
carefully corrects any errors that may exist, and, this being done, he returns them to the superintendent, 
who proceeds to mark off each item in characters to be noticed presently, and which characters show the 
head clerk distinctly to what heading in the office accounts every item belongs. There are other periodical 
papers, independently of those illustrated, which are submitted from the sub-divisions, such as monthly and 
quarterly store reports, detailed progress reports, abstracts of accounts, &c.; but, as these are not indispensable 
to the illustration of the system of accounts, I have not thought it necessary to introduce them here. On 
the receipt of all the monthly papers back again from the superintendent, and duly marked off, the head 
clerk proceeds to draw up his own monthly papers as follows. 


Appenpix B.—This is an office account current between the sub-divisional subordinate and the super- 
intendent. It differs only from the subordinate’s own account current in so far that in the latter the 
subordinate debits himself only with cash received from the superintendent, and credits himself only with 
the cost of labour expended on his works, as well as with expenditure for the petty purchases of 
materials, &c.; whereas, in the former, he is debited with the value of all materials delivered into his 
charge, and credited with the entire value of work executed, including the cost of both labour and materials. 
This has been found a very convenient method of procedure, inasmuch as it saves the office much labour 
and valuable time; and although it entails a very smal] amount of extra labour on each individual subordinate, 
that extra labour is amply compensated for in the information it gives the subordinate of the actual cost 
of the work done, which he could never possess, did he not know and calculate the cost of all the materials 
expended upon his works. This system enables the superintendent also, when going over his subordinates’ 
accounts, to detect any extravagant expenditure and to correct it, or to observe where work is being 

I2 
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economically carried out, and to bestow praise on the subordinate so doing, which he could not have done 
had he to wait for a month or two until the accounts were completed in the office. The subordinates are 
supplied periodically with lists of the current rates to be charged for materials; these rates are average 
ones, being struck quarterly or half-yearly as most convenient or most needed: the subordinates then, when 
entering the quantities of materials expended, carry out their cost also, and thus exhibit in their daily reports 
the cost in labour and materials of all works executed during the month. 


Appendix C.—This is a divisional account current, showing at one view the sum of the transactions of 
the sub-divisions and the office during the month. It is debited with all cash received from Government, 


and is credited with the cost of all work executed, and purchases, &c., made throughout the division 
during the month. 


Arrexp1x Y.—This is an abstract of the sub-divisional daily accounts, showing the total expenditure 
during the month, in labour, materials, &c., under each of the headings of Original Works, Stores, Executive 
Officer of Materials (Mr. Finn), Sundries, Tools, Current Expenses, and any other specific headings the 


superintendent may adopt, and from this paper all these items are debited off to their respective places in the 
books, which are in three volumes; viz. :— 


OriainaL Works, Account Book ans eas ... APPENDIX E, 
Stores, Account Book ... sis ae ds Kos i F, 
Miscetiangots, Account Book eae a0 ane 35 G. 


We now come to the method adopted by the superintendent in dividing off his accounts to their separate 
headings, and the characters used to distinguish them, which are simple enough—they are always repre- 
sented in red ink, to distinguish them from the rest of the writing, and are as follow—any letters being 
used that may be convenient :— 





A. Excavation. C. Soran Aquepuct. M. Stores. 
1. Head Digging. 1. Coffer Dam. 1. Timber Account, 
2. Contract Digging. 2. Contingencies. 2. Brick Account. 
3. Rutmoo Digging. 3. Masonry Aqueduct. 3. Lime Account. 
4. Pecran Kulleeur Digging. 4. Earthern Aqueduct. 4. Charcoal Account. 
5. Assoffauggur Digging. 5. Solani cuts and bunds. &e. &e. &e. 
&e. &e. &e. 
MISCELLANEOUS. 
B. Brivees. R. Rursoo Wongs. F. Mr. Finn’s Account. 
1. Kunkhul Bridge. 1. Dam. 8. Sunpnies’ Account. 
2. Jowalapoor Bridge, 2. Inlet. T. Toot Account. 
3. Roorkee Bridge. 3. Revetments. N. Current Expenses. 
4. Peeran Kulleeur Bridge. 4. Regulating Bridge. 1. Establishment. 
5. Muhewnr Bridge. §. Cuts and Bunds. 2. Ordinary Repairs. 
6. Synibas Bridge. 6. 1st Class Choki. &e. &e, &e. 





The accounts being all properly prepared for entry, the several items of expenditure and receipts are duly 
posted to their respective pages of account under the headings just described. The first of which 


Appenvix E is a very simple and useful account book, and is that from which the superintendent makes 
out his bills. It consists of two pages to each work or heading, the first of which contains the debits and 
credits to the account (the former being posted from the abstract book, and the latter from the bill book). 
The second page is a very useful appendage, and makes the whole a very valuable and complete record, as 
it shows, at once, the nature of all the items of expenditure, the work done and the nature of it, for each 
individual item; and it enables the superintendent to take up the book and make out his bills without any 
trouble or reference whatsoever. It possesses, moreover, the value of making the account perfectly clear to 
anybody. 

Aprenpices F and G are filled in, in the same way, with exception to the detailed explanation of debits, 
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which may, or may not be kept as the nature and extent of the transactions may demand, it being decidedly 
advisable to maintain the detailed explanation, whenever the accounts are heavy and extensive. The store 
accounts get credit for the materials expended on the works, and the miscellaneous accounts get their credits 
as the state of his works and accounts enables the superintendent to adjust them. These miscellaneous 
accounts may all be called fluctuating accounts, with exception to the current expense accounts, which are 
adjusted by monthly current bills. 


Appenpix H is a check book, which it is necessary to keep to enable the head clerk to determine the 
correctness of his accounts. It is kept on the system of double entry, and needs no explanation, being a 
repetition in as abstract a form as possible of the former papers—the debits.and credits of every account 
agreeing exactly with each other. The balance sheet of this check book shows at a glance the state of the 
affairs of the division, and, being closed, the head clerk ‘can at once make up his general (Sayer) account 
current given in 


Appenvix D.—This account current is, however, submitted only half-yearly—it is submitted to the 
accountant North-Western Provinces, by whom it is checked—and any errors that may exist are officially 
notified to the superintendent for correction. This account is debited with all charges made by the Govern- 
ment against the division, either for cash or stores supplied from the different Government departments, and is 
credited only with bills duly audited; the way in which the balance unaudited or unaccounted for is disposed 
of, being explained under the head of inefficient balance. 

C. Scanuan, Accountant-Director’s Office, Ganges Canal Works. 

Roorkee, 11th March, 1854. 


Aprenpix A. 


DAY BOOK.—Cass Account Panticunar, 


Northern Division, Ganges Canal, 


Dairy Particutar Casa Account of the Northern Division of the Ganges Canal. 








Date. Description. Received. Expended. 
1853. Camp Muhewur. RB. a. P. RB. A OP, 
February 1 To balance of last account : --- | 10,000 0 0 


To cash received from the collector of Suharunpoor, 46 lieu of 
assignment (No. 10, of 1852-53, dated 15th ult.,) drawn by 





the accountant N. W. P. on the Suharunpoor Treasury --- | 75,000 0 0 
7 2 | Camp Muhewur, 

Advanced to Ramsook, contractor for Buhera timbers aes ses wate 2,000 0 0 
. Advanced to Mr. Finn, executive officer of materials ibe a ate 20,000 0 0 

» 1d | Camp Roorkee. ; 
Amount remitted to overseer ane eee se sae aid ae 5,000 0 0 
: Advanced to Mr. Finn, executive officer of materials wisi eis dias 20,000 0 0 
» 25 Amount remitted to overseer ots Bae Se woe aint he 4,000 0 0 
Advanced to Mr. Finn, executive officer of materials sie ats ‘ge 20,000 0 0 
» 28 Advanced to Ramjuss, contractor for the purchase of Sal timbers as srs 5,000 0 0 
Totals — oy bats we --- | 85,000 0 0] 76,000 0 0 
Balance in hand aa eee soe 9,000 0 0 


Grand total ... sais Leg --. | 85,000 0 Of 85,000 0 0 
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Dary Particunar Cash Account—continued. 











Date. Description. Received. Expended, 
March 1] Camp Dhunouree. RS. A. OP. RSA, OP 
To balance of last account 9,000 0 0 
wo 8 Amount paid to Bildar, sent into hospital yesterday from Roorkee 
bank digging, being wages for 8 days, at 2a. per day “ ave ose 100 
To cash received from the collector of Suharunpoor, in lieu of 
assignment (No. 12 of 1852-538, dated 25th ultimo), drawn by 
the accountant N. W. P. on the Suharunpoor Treasury .. | 75,000 0 0 
» 10] Camp Peeran Kulleeur. 
Amount remitted to overseer wae bea wae so Ses 5,000 0 0 
Advanced to Mr. Finn, executive officer of “materials ss te acs 20,000 0 0 
y» 15] Camp Roorkee. 
Amount remitted to overseer oes Sea eis 10,000 0 0 
Paid Yoozoof Ali, oer amount of his bill for “completion 
of well for aqueduct .. sip wee veh ies ade oie 291 4 5 
» 25 | Roorkee. 
Advanced Mr. Finn, executive officer of materials... nee she 20,000 0 0 
» ol Remitted to Calcutta agents, being amount of their bill for pur- 
chase of iron and miscellaneous metals ... ove aes bak oe 25,000 0 0 
Totals Ba ao as .. | 84,000 0 0] 80,292 4 5 
Balance in hand ar sai “és Ses ot 8,707 11 7 
Grand total ... eae a .. | 84,000 0 0] 84,000 0 0 
April 1 | To balance of last account ... hee fs wee oe 3,707 11 7 
» 5 | Roorkee. 
To cash received from the collector of Suharunpoor, in lieu df 
assignment (No. 15 of 1852-53, dated the 23rd ultimo), drawn 
by the accountant N. W. P. on ‘the Suharunpoor oe .. | 75,000 0 0 
» 10 Amount remitted to deputy superintendent a SY oe 1,000 0 0 
Advanced to executive officer of materials ... a ten a sae 20,000 0 0 
» 15 Amount remitted to deputy superintendent ... ase a vee “ae 15,000 0 0 
» 16 Ditto ditto ditto... - sa re or 5,000 0 0 
» 25 Advanced to executive officer of materials . eas im 20,000 0 0 
» dl Remitted to deputy superintendent to pay regular establishment 
for current month... ‘ a8 a8 41 0 0 
Ditto, ditto, to pay fluctuating ditto wee wee 180 0 
Amount paid to treasurer for 209mds. 32sra. 12 chks. of gram 
supplied to horses employed on excavation in the 15th and ; 
16th miles, at yearly contract rate of 27s. per maund eee see ot 419 10 2 
Totals % oe ae ... | 78,707 11. 7 | 61,640 10 2 
Balance in hand te3 ste S sia eet ees 17,067 1 5 
Grand total ... aes As ... | 78,707 11 7] 78,707 11 7 


(ccc nnn Va 
Balance in hand (17,067 rs. 1a. 5p.) seventeen thousand and sixty seven rupees, one anna, and five pie. 


(Signed) A. G. Goopwin, Captain, 
Superintendent Northern Division, Ganges Canal. 
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C4, C4. C4, C4, C4, C4. C4 
No. 1. No. 2. No. 3. No, 4. No. 5. No. 6. No. 7 
Excavation, 15th Mile. Paceraton, Lee, eS 2. | Spreading | Excavation. Spread Rewaaiing 
ns drawn by agons propelled | Nos. 1, 2, {Roork preading 
Wagons drawn by Horses aT F Cae ees Sand fr 
. ‘oraes No. 5. on 
by Men. and 3, Men. Aqueduct, 
a oO 2 2 ot a 2 a 2 o a 
. o + a ~ ao os a2) 6 2 
_ a wo oO aw _ 8 s 
= @ < + jaj] © 5 a 8 2 
—_—o Se ea 
3 @ o oO o o an : 2 O/C IAloIN : a) Qo wo : S S : + Qo ~ (al, o i. 
Gler[ofo}leolole 21o]ololola alalo}e Pg dasa fie? [eee = bese Iie 
°o ee Lao) = 
20 o Qo ° ° a . a1 o o|o . 
ge 181812 1817) 2 FS SFiS Psi i7 (21S) 8) ite 18 le) 8 
a 
os} its] tye it t “Tadel Fleltr lie] ¢ ee ee ed ee eee ee : 
gel elSleleiey it jejele dee) liey2) i) jeje) léle Z) & 3 
2 g(2/2(Ble) [gislelise ele b Ede pay eile]! dels 5 
a3 3 713 le jas 6) 3 7} asl a . : gifs a | 3; 2 3 
ele lt lslelea] stele alesisl lezlSielslelelslel el slal ZF]: i 
“SiS a ea S/S eee ela (e gle 12a gl. G2 
h S| os = =| Sls (alo =l|32 a | a} a] as 
Ala)|A|s\o ~ S\R|SSay) Si e)alo|,|/S3 1H la{ 4/4], (A) 8 fo al. 
ee | | ———$_$—} ——$}$_« §._ [_——| ——|—|—|—|-| 6 gS [J ——) 5 J oS Po hls 
8.| 4 8. a s. oie a Zz z % 
1 | 25 } 200 100] ...} 2] & {10 (212/110) 2)10)...) & | 21165112006 10, 8 | 20 [2503 S| 74h 125|% |) 2 45 1 § 10|8 
2| 25 | 200) 100} 4 | [10 [226/110) 2/10]...) 2 | 2/165] ... |... | | 20 [250 |e | 7 | 125 = | 2 45 |= 10 [5 
3| 25 | 200 100) 41 8 No Jaizizio} alio)...) 8 | gies]... |... | 3 | 20 250 | 3] 7 | 125] 3} 2) 45 3 90 |§ 
4| 25 | 200) 4 4 10 |212/110) 2/10}...| | 2165] ... | ©} 90 250 }4} 7 | 1285/5 | ol 45 | 10 |4 
5 | 25 200 4{% [15 j212fr10} 210..., 3 | 2 wee | vee | | 20 [250 S| 7 | 125, 8 | 2) 45 s 10 |Z 
6 | 25 | 200 4|& 10 212/110) 2/10)...)6 |; 2 "TTS | 90 fa50 ge | 7 | 125/e | 2} 45 a 10 | 
7 | 25 { 200) 4 10 |212(110] 2:10)... 2 dull ve 7| 125) | 2) 45 | 10 
8 | 25 | 200 4 1o ]212]110} 2/10)... 2 Res Niees 7} 125 2) 45 10 
9] 25 | 200 4 10 |212/110| 2}/10)... 2 aay, [hes 7) 125 2] 45 10 
10 | 25 | 200) 4 15 [212/110] 2/10}.. 2 wifes 7 | 125 2| 45 10 
11 | 25 | 200) 4 20 j212)110) 2/10}.. 1 eked see 7 | 125 2| 45 10 
12 [| 253] 200) 8 20 (212/110) 2/101.. 1 ous ooes 6 | 125 2) 45 10 
13 | 24 | 200 8 15 |212/110| 1/10)... 1 was [ieee 6} 125 2) 45 10 
14} 24 | 200 8 20 {212/110} 1/10}., 1 doth, we 6 | 125) 2) 45 10 
15 | 24 | 200) 8 16 [212/110] 1/10)... 1 s¥a: fleas 6 | 125) 2) 45 10 
16 | 24] 200 8 20 \212/110} 1/10).. 1 Peal Wee 6 | 125 2) 45 10 
17 24 | 200) 8 10 |212|110) 1/10]., 1 soe ll wea 6 | 125) VY 45 10 
18 | 24 | 200 8 194]212/110) 110)., 1 50]... 6 | 125 2) 45 10 
19 | 24 | 200 8 10 (212/110) 1/10]. 1 55. ] | see 6 ) 125 2) 45 10 
20 | 24 | 200 8 10 |212/110} 1/10}.. 1 even [rsa 6 | 125 2) 45 10 
21} 24 | 200 8 10 |212/110} 110). 1 See son 6 | 125 2 45 10 
22} 24 | 200 4 10 [212)110} 1(10}.. l wath ase 6 | 125) 2| 44 we 
23 | 24 | 200) 4 10 {212/110} 2j10l., 1 tae i| ae 6 | 125 2) 44 we 
24| 24 | 200 4 10 [212/110) 1,10}.. I safes 6 | 125 2) 44 on 
25 | 24 | 200 4 10 [212/110} 1;10)., 1 site| sean 6 | 125) 2! 44 wel oe 
26 | 24 | 200) 4 Lo [2t2}i10} 1)..4,... 1 wse-|reee 6 | 125 2) 44 seal oes 
27 | 24 | 200 9 10 {212/110} 1]...).. 1 Sect bate 6 | 125] | 2| 44 cebiee 
28 | 24 | 200) 9 10 |212|110) 1}...)... 1 wed. | fs 6 |; 125 2) 44 veel ee 
. eQ o ole | ree. cy 4 
a! <#ie . 2|2 #/3] lei] ele 
5| 3|3 a\o/ 3 sie | [ta a 
a + =le ms 
te Nose nt) thre 1 
vg oma 
5,00,966 cubic feet of carth exca- | —_3,99,300 cubic feet | 2,02,112 enbic ft. | 11,02,378 | | 1.94.25 cubic 25 fe 233 
vated, filled into ballast wagons, | of earth excavated, | of earth, as before; | cubic feet of hat’ proyeied| | & FE gelz4 
and ‘propelled along railway by { &c., a¢ in the fore- {average distance earth apread|by men, ave-| 2 > @ e498 a5 
horses an average distance of 8540 | going,an average dis- | being 7,000 feet. |in channel. |rage distance) 2S 4 gee e4 
feet, and emptied by side of rail- | tanceof 1,555 ft.,and being 5,000. | gy 4 2 SEBg2 
emptied as before. Hod “Sage 


way. 


We ee he 


Roorkee, 1st March, 1853. 
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Pay Bu of Establishment attached to the Northern Division of the Ganges Canal during the month of 
February, 1853. 


Roorkee, \st March, 1853. 








Description. Names. Amounts. Total. Nature of Establishment. 
RS. A. OP. RS. A. OP. 

Mutsuddi ..........c000 Jyram_ i... rae at dsecill? ce ttag 10 0 O | Permanent. 
Misturi | .....scssseeseeens Kulloo 20 0 0 
Mutsuddi ...........00. . | Jaffeer Ali ii .. | 15. 0 0 
sia. *Sueebaeiveneaeeas Bridj Lal oi bas oe 8 0 0 
a cass sa cunebees Saadut Ali 7 0 0 
Chupprasee ......eseeee Kulloo ae 5 0 0 
ror Juhangeer Khan ... 5 0 0 
a suieaae ... | Sahib Singh 5 0 0 
ee aeaeeesares Heera Singh be sa rh 5 0 0 
ae eyetunieelé Sirnee 5 0 0 
” Beidadetenes Dowlut Ram Be eas eet 5 0 0 
ju t*«<“i«‘i ériee Debee Singh ba oe sei 5 0 0 
fe, = Sthars vaaaen Nuttun Singh 5 0 0 
‘9 se fedeasiss . | Kadirbux 5 0 0 
igs, a batetieatate Bhoput 5 0 0 
Classee ...ccesenseveeeees Lalla 4 0 0 
jj. PUR Daa eagegvetee cae Oree 4 0 0 
set “eheena sd decuegeaees Debee 4 0 0 
si: Pade etree ser tasaree Garao 4 00 
sia” CaWbnte nian aaieinse Hee its Kwajoo 4 0 0 
if iatidulesbdasiledsat'enin es Doonda Khan 400 
poop cainhystaitenoiea seet tate Jallee 4 0 0 
Wis aad thatowsyanaeneie yi Gunga Ram 4 0 0 
iy Mietsivnsadienveameees. Ram Lal 4 0 0 
Sie, caleCabetdca tum enen ce Poorun 4 0 0 
py cde ea ee eennesseneenes Ramdeen ... ; 4 0 0 

Fy Naudia Gubeieawoe eee Debeedeen, 5 days at 4rs 011 «#1 ; 
144 11 #1 Fluctuating. 
Total wwe see fn 154 11 #1 





Overseer. 
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No. 1. 


Excavation, 15th Mile. 








@ on ° 
= 

© 
° 3 3 3 
B 2 cook ~ 
@ a oS 
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—“~ SX -——" 























< “oO wlojs|ola . 
3 40] go lofolol}a |: 
° . 
Set lot ; 
| ot] g]ott ®] iy. 
of} @ ww [Rigi pd 
fs| «© 2» (816) 4g : 
pl 2 Blo ry ae B 
wo: Co 7] 9 Je a : 
wei a| Blels/ ei) el: 
Ag e| 3 (Sibi s | § 
wa roi ~»| Oo! 3s ee 
a AjamaAlol!. 
5. ©. : 
1 | 57$'111264;640 ...'1000-4 12 
2] 57 /1126 | epee lec (eae 
3| 57 {1126 g 
4| 57 11126 ss 
5 | 57 (1126 2 
6 | 57 |1125 | 3 
7 | 57 j1125 9 
8 | 57 \1125 3 
9} 57 (1125 2 
10] 57 |1125 
11 | 56 |1125 
12] 56 [1125 | 
13 | 56 11125 
14] 56 1125 
15} 56 1125 
16 | 56 {1125 
17) 56 [1125 
18 | 56 |1125 
19 | 56 {1125 
20 | 56 |1125 
21 | 56 /1125 
22 | 56 11125 
23 | 56 |1t25 
24 | 56 |1125 
25 | 56 |1125 
26 | 56 11125 
27) 56 |1125 
28] 56 |1125 
29 | 56 |1125 i 
30 | 56 |1125 |640)...) ... 4 0 
1125 [640]... bet 








21,30,206 cubic feet of excava- 
tion from the 15th mile, filled into 
ballast wagons, propelled along 
railway by horses, and emptied by 
the side of railway, average dis- 
tance 10,760 feet. 





Roorkee, 1st April, 1853. 
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No. 2. No. 8. No. 4. No. 5. No. 6. | No. 7. | No. 8, 
Excavation, Spreading, | Excavation, | Excavation, | Excavation, | SPreading,) nemo; 
< . 9 e} 
16th Mile, Nos. land 2.| 16th Mile.’| 19th Mile. | Hoorkee’| Nos. 5 [Earth already 
Banks. and 6, | Deposited. 
° o |— ° Ss = aed - 5 
oO 2 ~ o nN = tt 2 ° 
© _ ~ nN nN n 
3B Ss | o = ° 8 gE R 
a os o + a 
——_—_ he 
elo [ejol a] j=l o jo : : . wlo{f fe@i/o/ |. | 
ol o lo 2 | * |} o fo! ° : : whol tlola|: : 
r|@olo _ S|— io} . Ola wn 
F(a \8 IR, S|: : i S13 Vela). 4 
N 8 
ea ea ea eae eee J fF Ola dilel el ce 
c| x c 3 : T]R] @ lal * a a tia} sy Bilal: a 
el a/sie} ?] Slats 3 = jails} [gis 3 
3 ‘ (2) a lol: oo > ala! . : : 
a} & | slo] 8 s for] mw fe]: z ele] iles|& gE 
2/3 | 2/8) 2] ‘(gi 4 |g 4 2 lgig|'2is|'| 4 
=| Fe S| =| a la]. a a Ala) ja la a 
8. C. . 
18:5504/100...2 0 37 11 1 |231 1 1148 "6 
18)550 (100: |S bcd 10 10 1 [206] © | 1 jigi}s 54 
18/550 /100)...] ... |, 1/,¢ 10 fi 1/2069 | 1 |1211,6 54 
181550 {io0)...| ... |= 4 10 10 1 j206)% | 1 fiai|A 5A 
18|550 |loo|...| .. 1 8 is 10 10 1 \206, © | 4 [rails 54 
19/550 100)... ... |B 18 10 10 1 20s] @ | i-iai 3] 54 
18/550 |1oo}...| ... | © [8 10 10 1 206] 8} y Jil S| 54 
13/550 }100)...| ... | 3 3 10 10 .. |206}'3] 112i} ] 54 
18/550 |100}...| ... | we D 10 10 .. (206) © | 1 |121) 0 54 
18)550 |100...| ... [© je 10 10 (206) | a frat | 54 
18/550 (100). : 10 10 .. |206 1 {121 54 
18!550 {100....| ... : 10 10 206 1 {121 54 
18/550 |100!...12 0 10 10 206) } }121 54 
18/550 |100).. 10 10 [206 1 {121 54 
18|550 ;100)...} ... 10 10 206 1 {121 54 
18/549 |100)...| . 10 10 206 1 [121 54 
18/549 |100). 10 10 .. |206 1 {121 54 
18/549 |100!...| ... 10 10 206 1 {121 54 
18|549 |Loo!...| ... 10 10 ... [206 1 [121 54 
161549 |100!...| .. 10 lo .. [206 1 {121 54 
181549 1001...) .. 10 10 .. |206 1 12) 64 
181549 }100)...) ... 1o 10 206 1 [121 54 
18|549 |100).../2 0 10 10 206 y {121 54 
18/549 100)... 10 10 ... [206 1 {121 54 
19/549 |1001...| ... 
18/549 |100)..,| ... 
18/549 |100]...| ... 
17/549 |100)...| ... 
17/549 1001...) ... 
10 10 206 54 
— 
ye - ~ ed a 
8 8 = 3 
wo - 
; #2283 .| ge23 eae 24 eraeg 
7,55.758 cubic feet | '28,85,964 | “¢g28s Bed. 2369 ey 28a 
of excavation, same | cubic feet geste 3s ge e373 oo gae88 
asin the foregoing, | of earth bes 23 cores oa8 3 2eshd 
average distance be- | spread. faite gas so | 334 ge AS g reg ; 
ing 10,775 feet. dhi%5¢ | sedee | S2f2| S28 [294 43 
Eassg Baia | “ZaE5 Se | ssade 
a ee kN ns a Se ce ee 
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70 THE GANGES CANAL. [APPENDIX ¢, 


Pay Buu of Establishment attached to the Northern Division of the Ganges Canal during the month of 
March, 1853. 


Roorkee, lst April, 1853. 








Description. Names, Amounts. Total, Nature of Establishment. 
RS. A. P. RS, A. P, 
Mutsuddi .......c0eeeee Jyram_li... se see aye see tee 10 0 O | Permanent. 
Misturi ........:seecesees Kulloo 20 0 0 
Mutsuddi  .........ces00. Jaffeer Ali 15 0 0 
Wyn, vabanwseias couse Bridj Lal... 8 0 0 
ss cessesececeesss | Saadut Ali 700 
Chupprasee .....eseeees Kulloo ‘ 5 0 0 
pope. ee etetes Juhangeer Khan ... 5 0 0 
seo aNbehedeeses Sahib Singh 5 0 0 
es Sleek edenes Heera Singh 5 0 0 
eRe dwavess Sirnee 5 0 0 
ih. eaeeeete s+. | Dowlut Ram 6 0 0 
meee Sehte Ue ssseee | Debee Singh 5 0 0 
” sates esas . | Nuttun Singh 5 0 0 
jn a Sesivandecaeae Kadirbux... 5 0 0 
5) HWeeesdeses . | Boputh 5 0 0 
Classee ......sescscrsees Lalla 40 0 
Wy daeeWaee tenes senses Oree 40 0 
Hil EasadeSeraeususeaes Debee 4 0 0 
” dosttesecWescasdse Garao 4 0 0 
Sh” -Wéseeeawencedesess Kwajoo 40 0 
ty) dadtdeecaves eee | Doonda Khan 4 0 0 
9) Rete e enn eeccceece Jallee 400 
1) ten ee seas coeeceees Gunga Ram 4 0 0 
$3 tet ewees sebesseeae Ram Lal 400 
gu -oeaeerevesaeeesens Poorun 400 
yo awe pesiseceseses Ramdeen ... see Sa See 40 0 ‘ 
\—_—_____—_| 144 0 0 | Fluctuating. 


Total eee ose oe! “eee 154 0 0 


The above men were paid in my presence. . 
(Signed) 
Overseer. 
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Day Account of Expenditure on the undermentioned Works of the Northern Division Ganges Canal during the 
month of April, 1853. 

































































































C4. C4. C4. C4, C4, 
ee OE ee 
No. 1. No, 2. No. 3. No. 4. No. 5. 
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1 i : queduct Revetments, 
oe eae Clearance. Plain Masonry. &e. Step Masonry. 
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of} a3] |S] a] lel 8] FlS/8lalSlelel Sleiggielals) | a | 3 alalasja/a)]e)]-<« |S isis 
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eel (Sif |. iss se sss sis cegeisis). (3/3 | (|Sl2Sele|e/2/ 2) els 
Al-|G |B |v MlSlR RS Sea ee Rm ai alo | lm + lalS eee | em |e le Sal 
—|—— |} 6 | or eer 44 6c) mre eee e— eee 
az a | | : a z 2D8,|s. C. 9 
1} 1 |77}sy 1 | 32 | sy | 1)/150/143}50]12) 4) 22357555) 2149) 1L.).| sy] 68 |... | sy |1501113/57)14/102,100 | 360) 40 |2 5 4 
21 1 |77)e] 1 | 24 |e | 1/150/143/50/19) 4) 2.2347.535] 2/49] 21... w= | 30 | 20 | s (150]113'47)14/100] 573]... |. |. S 
3] 1 [77/8] 1] 24 | | 1]150/143/5o|12] 4) 228.47/535) 2\49) 11... 8 | 30 | 113] 8 [150|113|47)14)100] ... |... |. | a. 8 
a! uly 4 1 | 24 |. | 1/150/143]50/12) 4] 2/23 47)535] lag) I]... =| 30]... fo [150l113!47|14)100) ... |. | ue | oe 3 
5| 1 |77]S] 1] 241 | t150li4a/sojia] 4) 2/23°47/535) al49) 1... S$] 10]... |S fusofiia47jiaiioo} ... |. |] a 
6] 1 |77}e} 1 | 24 [er] 1/150]143|50/19] 4) 223 47}535) e}49] 11... Bi]. | oc. PEt [150/113/47114]100} ... | we | ae | oe S 
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a eee wee see ree tee eee : ro 
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15] 1477 wee | 24 1/150]143]/50/12] 4] 2:23.471535) 249 f saalten’s 150|113147|14/100] «.. | 22. |... |. PST a 
16} 1177 wee | 24 1,150|143/50|19| 4] 2'23.47/535] 2149 5 olaes 1so}t1a'4zfialiool ... | i | 0 | oo FRY EIE 
WwW] 1477 wee | 24 1}150]143|50/12) 4| 2123 47/535] 2l49 S eal nes 150|113/47}14|100] ... |... |... 7/318 
18]... 177 wee | 24 1)150}143}50|19| 4] 2:23.47\535] 2/49 S te |Ses 150/113:47/14/100] ... |... |. ole 
19}... |77 wee | 24 1)150/143)50)19| 4) 2'23.47/535] 2/49 - sue | eee 150|113'47/14/100} ... |... e 
20 |... |77 woe | 24 1)150}143)50)12) 4) 2:23.47/535] o'49 ose | oe 150}113,47)14/100] ... |... |... 
Qi... 177 wee | 24 1}150}143)50/19) 4) 2|23.47/535] 2l49 et ate 150|113,47}14|100| ... | ... 
22 | i faa] ft fae] | trsolas[solia] 4] 2123'47/535| 2l4o te fece | [503 '¢7{rafioo) 22. |e po 
23]... 177 we | 24 1;150/143'50/12) 4 2/2347 535] 2/49 cage | nea 150|113'47\14]100| ... |... |. 
24}. le} |... | 24 1)150|143)50)19] 4] 2123/47;535| 2l49 EDP] fusoltisiazia)iool op a 
25 |... (77 wee | 24 1/150]149)50/19} 4] 2/23,47/535] 2/49 aeatlflsee 150|113!47|14}100] ... | ... |... 
26 |... [77 | 24 1)150/143)5012) 4 2/23/47 535 2:49].. sas | one 150|113,47|14|100] ... |... | os | one 
97 |... W77 we | 24 1150/143,50)19] 4) 223,47.535] 2/49]. wee fans 150|113/47|141100] ... td ee 
ag fiz] |... | 24 1]150]143/50/1.2| 4| 2:23'471535] alas LID] Iusoltaslazivalioo) 22) 0 PIP In 
a9 oc fra} | c. | 24] | tasoftaalsola| 4] 2}25'47\535] 2! we [ace | [iSolUNsa7italtoo) 22) DP IP 
30]... [77 we | 24 | 1)150/143/50/12 4] 2 2 sda sate eee oss iflses 
gis fe 9 |e gies isleieie o|* elololo Kilog Meelats 
3 in S S/S isisisie oo] 2/2 sale] s ¢|3 63/8 
° a ike bet cs BAI ale 1s Sia le 
a tl oo |= 3 & ot Sled) a 
S| 7 1° [8 
Breaking u t os i Saabs 
ment Taniuedtnes ied e 2,91,372 cubie feet masonry. ge £33 1,08,342 cubic feet of masonry, 
of lions, and 34,224 3 
cubic feet of cacava- 8 Mortar— “stcs 
ton'in omnintons | $8 E sais See 
oflonsandembank- | “Goo i 5° 
ment eye ns Sasa 1 Lime, 1 Sand, 1 Soorkee. Bos a. Same as before. 
5eh8 Seales 
Ssaafe 
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C4, c4 
i C4. 
a os. C4. C4. 
o. 6. No, 7. 
No. 8. No. 9 No. 10. No. 11. 
Dressing Centres. Solani Aqueduct Revetments. i 
Main Arch Masonry. Lions. Lions. Excavation. Plastering. 
a a + o _ . 
3 = So a a xs °o 9 ~ 6 ° 
2 + ° ° ° ° ~ = 
@ a 2 
& z R = #| 8 €/8! 8 2/8] & a & 
~ a oo is ~ 3 x 
Oe OD me a Rhee + peered a 
és wm ° : 9 /Slo( a [Ojos S/S [So o- {ere 1F 19 1? Ses eI \2 o a 
5 * « * | 0 [ojo] + |wlololololo! wo > To lololeolola * 1 Jo] o jololo : ~“ = lol a lolo 
3 * a 2 lolwi a lRlololelolo| o ° S i io 
g a . 18g gS iz|sisisisis . tlololo|n a lola lolojnm n 
a = : [ola + Ss is/ae ” : FIR" Sas 1a {8|% [Blals e 3 |F/ 8 ie 
°° . . ery ny . . . is a 7 
7 ; STS a Be a aot ee Ee 
: : Seis PEL IR] rp dys 2/3] 72) 212 s/s] ile ele : Sap | ape 
; . : 2 [ @ lel t] oa] .fol : els]. $ Bee l cs teo| S : Joel: s{e] . . pyc} 2] 31? 
2flei s] Flies eisBlesja ie | FlSisteisjgi} PPE lE) eiSlelay | d efile lala 
ee] yey we [elo] ys aloleie]: s)aS 2 eet Loe bis nN Syl a |e 
sels] 2 3 )Slo) 3 falsiei “|e |e| 3 @ |8|3/3/8|* a)aia [slays 3 3 [*] 8 lela 
~ _ =~ ~ a > - - > - ay 
ale] ¢| .|eidalglelsegle| 3! . | gigiglalelg] . |£igig leg zs | 2/8] gs lalg 
A|s {S/S sss eleels/s] 2] (Si slelslae| 2/5 /5) 8 isislk] : F Ble) & Isle 
a|2|' /geaie sgeseel 2 */S eisrelers| * (2 18)3 eles) ¢ 3 2 |S] 3 |g/5 
im S15 IBIS s mle|.213 Sir el.e)s Fe] ss fa) 3 18/8 
_|2| 8) ARAB BER ES|s) (SRaaas| (aaa) | # [8 aR B) 
1} 2011 & 7 4 Z | hol || 2 eae le 
0 |1,000 5,30) 1/122/30). wi 20.241... 2 A z, 
2| 1] 434! & | 75'30) 1/100/30.. i]s | Teese] s ree aaa 3 38 a75| 2 rs 
3]... | + | # | 7580) 1/100)31}. we [Bf relagieal Ly ge | a5, | 8 375| ‘2 2 
4|..] ..] 8 | 75'301 rit00}.. we | 8 | qaigagal Ly) 8 18 oe 375} 2 8 
51.1 |g | 75130 100)... w |g | ralagleal td ‘Ig ia 375] 2 = 
6 | 1 | +. |S | 75)80) 1/100). we] 3 12,2224). Je 6 = es 375] 2 3 
7 |... | .. | & | 7530) 1/100 4) ae whoops & & 375| 2 B 
a]. to. 75/90) 1/100 es igiaalea|....)... es 2 
9] oe] oes 75,30! 1/100 és reieai24| hl. ae 2 
10] we fos 75.30| 1/100 See 12/29/24)... rad an 2 
Ufa fi ses 75)30| 1]100). vi pees ialagiaa ||. oi 2 
1B | aes | 75;20 1100), llease ialediaa| A 2 
Blisaso]) gees 1,100 m) |edit 12;29}24) |.o 1g is 5 
af]. 75,90} 1/100)...| eB] (eee) oon 12,29}24] » | 3/8 iss 2 
5]... | oe 75,30] 1/100)... 8/8 --.]--.] i2'2cie4/ | 2 | 8 a a 
16 |... |. 75!30| t100)...(4/ 8) 8).o.[.) 2. 12'29]24"8| 8/4 a 2 
VP) seen | es 75;30| 1}100)...|*/S/8|...|-..[ o.. 12.29124/e0 18 |S a 2 
wl... |. 7530! 1100)...) [St] Slated» 122g|24} [Ee “és 2 
wl) .ed 75.30| 1100). =. 12)22]24 of wes 2 
20] we fon 12,29)24),,,"...}.., . 2 
21 | we] see 12/2924] . Aa 2 
22 |. | vee 1 2gaie4l J 2 
a3|..[ .. j 1 rlagjedt |. we 2 
24 [n.d 1 12.29'24!,., fs 2 
25} we | one 1 12.29'24)., Ses 2 
26] ue] oe 1 ‘ 12,2224, |. fds 2 
27 |. | 1 a 12.22/24), 7 2 
2B | ue | we 1 nailing 12:29'24|,, ie 2 
95 | ue] one 1100)...0 1222124". aA 2 
30 |... |e 11109)... Coe 12)22)24' a 2 
| + eslgloja al slo] 5 | 
Zl=| 4) [Ser /s Fes sisiss ages a 
5 a) (a | (| le siees g 
& \* | Bl=1aQ ow 
i 





Dressing earthen 
centres for main 
arch masonry. 





48,242 cubic feet of masonry in 
arches. 


Mortar as before. 


19,734 cubic feet 
of plain masonry in 
foundations and pe- 
destals of lions. 


Mortar as before. 





Bodies of lions. 


In progress. 


Below the canal 
bed, for plaster- 
ing and refill- 
Ing the same. 


No measure- 
ments. 






1,566,203 equare feet 
of pukka pinaster. 


38,032 square feet 
of the above are not 
finished, 


a (nn Upp ENN Ue 
Roorkee, 1s¢ May, 1853. 
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Division, Ganges Canal, during the month of April, 1853—continued. 



















































































No. 12. No. 13. No. 14. No. 15. No. 16. | No. 17. No. 18. No. 19. 
Excavation, Excavation, SP ne Excavation, Beet: Sp eae Filling. Solani Aqueduct Revetmenta. 
15th mile. 16th Mile. |19 andig,| 19th Mile. Banks, |15 and 16 Vaults. Plain and Rora Masvnry. 
© oO ° —_ a o o o - + = 
= ° + Nn a So o o a wo 
2 2 2 r[ oe a 3 a? ks 
, a . Se + (ee 
| aa ee 
So o oS } = So o,so | oS So Seis eee 
: : . : ! 
° =n ba Oo Oo * Nn °o * ca) o =" o wo c|o = |e [ole loie}afe 
e143 a}3 3/7 PAS cal | . 23/8 )°/2: 3 gl8 28 
+ : o : : : | cy o\o/ oa S |S /5|/S/5 
i DW iMIN IO 
: : : : : : z : ‘ eps ‘. - sfayocp cpu 
: : : 2): : : i} i HP ite) ifal: 
«| 8 gle |: g}u}ile]e|: 5 s|s lelel © ype] € (Sta foa] ? 
P = © = + s “ye a na 3 a miles S : wn] + 2 ‘Ss = ¢ 
2.138 3} 28 s|2 a Nap] al |S Sele) elol aig 
s a a wa a ~| a nm) R |r| el orl 2|o/3 
£| 3 £\4 a\3\ || 2 (2)3\ . 5 [53 \gisis elgieig 
= S|: slsl:l/a/el: = s |x als! 8 /S\=)= E/E Sis 
Ss | & sla]: aAlea|'|a|a a =| sla'2 iale|S |a\a aie 
1 in| 2 |2293 = 12 = = = | [2 
: ° ry] ]o 1] 2] % ae 15 [1220] ~ |75|86;100) 1! 3/170) e 
1 | 10@/ 2 | 2 loa | 8 | 1] 2 | 26 | 30] 2 es 15 [1231] & [75|86,100} 1) 3/170 z 
1 106 | U | 2 214] we VE pW eee seep see | oe ae 53 a. |75}86)100} 1} 3/170) 
1 | 106 | S| 2 Jers] & Wf as [Shey see |S a te |e | 2 |75[eejtoo} 1} s!170 § 
1 108 2 ; a4 3 1 1 B jefe] 8 ies ie $ 75/86 100] 1 3j170 2 
wea [eae See a 0 7 
1 | 106] 3] 2 haa] 3 uj aisle ..f.. |Z ae, we fa| releeltoo ; 31170 3 
: 10g S|} 2/24] & i} if gf... j-| a “is vee | vee | €& [75]86)100} 1) 3/170 & 
: 2 |214 nd]... weet axe ee sa we 75}86)100) 1} 3/170) 
18 2 [214 ll]... cous’ [ 588 Ses wee |e |" 975/96!100] 1] 3/170) 
ine 2 |214 In}. tan | aes sae | ses 175]86:100} 1) 3j170 : 
1 | 108 2 214 ll aiftss en ee 75/86/100] 1) 3/170} | | 1S 
4 toe 2 214 11 ra eee oe 75}86)100) 1} 3170) |g )o |= 
Be 2 214 ll eat [is8s 75|86)100) 1] 3/170} 5/2 15/3 
: ie 2 \a14 sot ; dani) ase ate Beef eee 75{86}100) 1) 3)170)/ Z £l2 
i i : 214 lj... saes'| ses Pe ats. [Meee 75186100] 1) aj/l70l= = 
Flee 214 MW]... eel des as ee [ces 75|86|100) 1) 3|170}0/8 | |S 
d a 2/214 My]... eae] ae or soil) sai 75|86|100} 1] all7o] |Z Pals 
; 2 |214 li]... ded sets Pe vee fees k |75186/100] 1] a/trof fA fHlS 
106 2 214 |... ize 7 ye 
r 1D aie seu ogee fas 75|861100] 1! a}ite 
6 2 \o14 Ny. se 7 
5 “ia ie ait | ait 75|86,100) 1) 3}170 
1 106 2 |214 Wl]... esl fare a Rese ieet 7.5}86,100] 1] afl 70 
1 106 2 214 ll]... See] Fa ae ae |roek 75/86'100} 1] 3/170 
I 106 2 |214 ll]... : 5 i 
i ree ‘ aka yea a set jets 75|86|100 1} 3/170 
2/214 11 
: ioe ane See8l-Se0 in Sai ficuse 75/86|100| 1 3/170, 
2/214 li]. aa 75|86|100) 1) 3ll7 
1 106 e eve aie! eev | ee 7 3) l70 
2 |214 a . fea 75|86)100) 1} 3)170 
; ice A he sae wae fae 3 
214 1l 75|86/100) 1} 3)17 
; ine a see [sea we see | ats 3/170 
2 |214 1l 7 
; ioe ea see dee Ill wee ‘50 ses 75186)100| 1} 3|170 
lM]... saul | eed 152 sae 75/86,100] 1) 3/170 
en — poe ee pl ca | Mes Da 
8 8 3 a ~~ @ bb nan a So = of[o eof/o/o 
o!lo e 
S $ 8 : 2 JP )S) (88/8 \7)*/2 sis ia8 
a NIN] od w | han leo) 
S)= I= 1o 
wo _— | 
e8o = a . 
Bennie ¢ 2308 Qa Bee ry on Sased 
2 a ps ~ — es . 
af Ra B88 Ba gate SHS a5 gaa: 1,27,008 cubic feet of miacel- 
Bsad5S3 ,2 a Ps S| oo» gies sg 5 ‘ ee geq | lancous masonry, chiefly plain, 
a6 5: gs aos 2 Bar. e.g 3S 5 BS385 in embankment steps. 
Sai eths £3 3s 3-3 | 3°28 aoc | Soy | ges2: 
Adages! aga 53 33 S62 Sag oS 3 Rages Mortar as before. 
stkadsa esaar & 2hg es “£3 “26 Saeee 


(Signed) ———,, Lieut., Deputy Superintendent. 
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Pay But of Establishment attached to the Northern Division of the Ganges Canal Works during the 
month of April, 1853. 
Roorkee, 1st May, 1853. 








Description, Names. Amounts. Total. Nature of Establishment. 
RS. A. OP. RS, A. P, 
Misturi  o...cceseeeeees Loutee is 25 0 0 
Moonshee .........6+ Kooshiab Singh ... 10 0 0 
Chupprasce ........06+ Ramdeen ... 6 0 0 41 0 O | Permanent. 
DJemadar .,.cccseescees Heera Singh 12 0 0 
Misturi  ......cceeeeeee Thakoordass 12 0 0 
Wily }desteadeereen ss Ram Singh 12 0 0 
sic > Ssheboeoabaa eens Ukbur Ali 12 0 0 
sin” _ Suaweseswetecbue Imam Ali 12 0 0 
Moonshee............00+ Deean Singh 10 0 0 
Spt = Dulebdeciesegseilen Iftekar Ali 10 0 0 
Sie. bea ve wedbeseved Wuzeeut Ali 10 0 0 
So. Wihiusisbsonds tae Imam-ood-deen 10 0 0 
” te eeeeeeeceees Aman Khan ah Sea . | 10 0 0 ‘ 
Chupprasce ........6++ Beeharee Lal 5 0 0 
9) tees trees Sirdan... ies wae eee 5 0 0 
rE cere Ellibuksh 5 0 0 
1) tae eeanenes Imambuksh ses ig 5 0 0 
1) teen neeeee Koodhabuksh 5 0 0 
1) tea eeweee ees Mahumdee Khan... see 5 0 0 
Clasgee ...csseeseeceneees Jylal 40 0 
DY auoatnenen Ram Singh 400 
fic. Tea SBewehiewssasnss Gungaram 4 0 0 
Hr toate ek seasene Gungadeen . 400 
ne, Anyetetieeaitesehs Nebbibuksh we enn. © Aa be OO 
Sho. Lasetdaeastuebdeas Govind 400 
sy. wevadduieaeaaseeeds Huzzaree Lal 400 
He - Beenseonaeeenease Nuttoo Khan 4 0 0 
spew. Asngweaceanse'esete Wuzee-ood-deen 400 
iL. Wavatheetguabeess Lutfoolla Khan sees 400 
W___ .) 180 0 0 Fluctuating. 
‘ Total 





The above men were paid in my presence. 


(Signed) eee Nae eet 
Lieutenant, 


Deputy Superintendent. 
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APPENDIX Y. 


Orrice Asstract of Overseer ——-———’s Accounts for the month of February, 1853. 

















Number of Description of Work. Labour. Materials. Total. 

Work. 

RS. A. P. Rs. A. P. RS. A. P. 

Excavation, 15th mile... eee re eee 1,446 9 8 369 9 9 1,816 3 5 

‘% 16th mile... a eas a 1,474 13 10 492 13 2 1,967 11 0 

5 * ae ae i ae 668 2 0 5110 6 719 12 6 

Spreading the above fee iss eas aaa 1,117 8 8 8 S08 1,117 8 8 

C. 4 Excavation, Roorkee banks ine we aes 5388 6 4 538 6 4 

Spreading the above Sas aes a woe 190 12 5 190 12 5 

Removing sand from aqueduct... os va 40 10 4 40 10 4 

Spreading ... are oe6 tee te aes 269 0 0 269 0 0 

Puddling ... sé ase ies ae aus 904 6 4 . 904 6 4 

Totals on original works nie eee 6,650 5 7 914 1 5 7,564 7 0 

M. 2 Brick-kiln at Muhewur_... oo ens aa 10 9 4 9 6 8 20 0 0 

: n Roorkee... ie os oe 2815 8 21 0 4 50 0 0 

M. 3 Lime-kiln at Myapoor ... ses see oi 5 0 0 5 0 0 10 0 0 

Totals on stores ene _ te 44 9 0 35 7 0 80 0 0 

N. 1 Regular establishment re aon aoe as =P ‘ be 10 0 0 

Repairing banks ... ae a vie ee | > 1815 4 1 0 8 20 0 0 

N. 2 9 iron-work of gate en wee $a 0 8 0 4 8 0 5 0 0 

es Kulseea Choki ... 5.0 (0 32 4 10 37 4:10 

N. 8 Plantations ats ses 9 0 0 10 0 10 0 0 

N. 4 Purchase of country paper ; a va 100 

Totals on current expenses... oe 33. 7 4 38 13 6 83 4 10 

8. Fluctuating establishment ... we one wns 144 11 1 

Total on sundries a5 ste aoe . 144 11 1 

° Total expenditure during the month ... | 6,728 5 11 988 5 11 7,872 6 11 
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Orrice Ansrract of Overseer "3 Account for the month of March, 1853. 


Number of 























Work. Descriptions. Labour. Materials, Total, 
. Rs. A OP, RS. A. OP. RS. A. OP, 
B. 6 Synabas bridge... ae aay ‘i vite 18 8 6 295 12 4 314 4 10 
Excavation, 15th mile... as i coe 8,038 10 8 2,154 3 2 10,192 13 10 
5 16th mile... 5 eh iv 2,805 3 10 601 13 3 3,407 1 1 
Spreading the above ont see wes sae 3,842 0 3 ak wee 8,842 0 3 
Excavation, 16th mile... Sa cine ibe 42 2 0 42 2 0 
3 19th mile ae ae eo'shi| 37 11 0 37 ll 0 
Cc. 4 es Roorkee hanks ee bh an 802 4 5 802 4 5 
Spreading last two items ... ne see 477 10 8 477 10 8 
Removing earth already deposited ie ss 212 0 0 212 0 0 
Spreading .. ae : it ane 28 151 0 4 151 0 4 
Ramming ... wie oe es soe iy 221 13 11 221 13 1) 
L| Dressing slopes... aids oa <a ae 100 0 0 100 0 9 
Totals on original works... a. | 16,749 1 7 3,051 12 9 19,800 14 4 
M. 2 Muhewnr brick-kiln ne nee “ee 115 8 48 0 4 50 0 0 
M. 3 Roorkee lime-kiln .. ein a ies ase 13 0 23:13 0 25 0 0 
M. 4 Charcoal-kiln at Roorkee ... “ae sas ae 1 3 0 2313 0 25 0 0 
7 4 Mullikpoor Sex ay 012 8 19 38 4 20 0 0 
M. 5 Making Soorkee ... vee ee tee say 20 0 0 112 8 0 132 8 0 
Totals on stores... a ae 25 2 4 227 5 8 252 8 0 
N. 1 Regular establishment 10 0 0 
N. 2 Repairs of banks ... 600 0 0 
N. 3 Plantations . 80 0: 2 
N. 4 Purchase of country, paper 2 0 0 
Totals on current expenses 642 0 0 
8. Fluctuating establishment... 144 0 0 
Totals on sundries ... 144 0 0 
20,839 6 4 


Total expenditure during the month 
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Orrice Aznsrnact of Deputy Superintendent ————’s Account for the Month of April, 1853. 














Number: ot Description of Work, Labour. Materials. Totals. 
RS. A. Pp, rs. A. Pr. ns. A I 
(| Excavation for foundations ye see vee 291 0 3 291 0 3 
Clearance ... aii aes wnt ies aa 9211 9 ies eae 92 11 9 
Plain masonry... aee baky Mee tad 5,399 14 9] 39,296 8 1 44,696 6 10 
Ramming, &c. ae ead ais 0% ons 26 511 <8 uae 26 6 11 
Step masonry ee aa - at vee 2,778 15 3] 14,402 5 0 W7jisl 4 5 
Dressing centres... me oe uae age 284 2 5 ote aes 284 2 h 
Main arch masonry Rae ie ane nes 1,230 411 6,473 6 10 7,703 1109) 
Masonry of lions ... wae ses sie see "350 0 0 2,601 9 3 2,951 9 4 
bog se 603 14 10 1,047 0 6 1,650 15 4 
C. 4 Excavation preparatory to Plastering ass ws 37 4 0 Ss, ae 37 4 =«0 
Plastering . ae ; ada ste 4,210 7 9 1,861 10 6 6,072 2 3 
Excavation, ‘15th mile wad ed des rr 433 11 6 aes as "433 11 6 
i 16th mile... ae Sie ee 870 0 3 870 0 4 
Spreading the above ave ae sae des 321 4 0 . 821 4 0 
Excavation, 19th mile... ane See eee 45 2 1 aes 45 2 1 
3 Roorkee banks soa Se a 7 9 8 see 79 8 
Spreading the above ate ite eae ete 19 0 0 wee 19 0.0 
Filling vaults a a ise ive sat 312 6 0 =a ss 812 6 0 
Plain and rora masonry ... see eis Siva 2,503 0 0] 17,081 8 4 19,584 8 4 
Totals on original works... «» | 19,817 3 4] 82,764 0 6] 1,02,581 . 3 10 
M. 2 Carriage of bricks... so x aoe ar << Ges is ss 500 0 0 
Total on stores ne “ies sie sie wns wei a 500 0 JU 
N. 4 Purchase of country pens and ink ane ies Seine? © nase in er 200 
Total on current expenses ... as wee ses eon a3 20 0 
Paid well-sinkers at aqueduct well oe se nae eee a ae 7 0 0 
8 Presents to drivers on Roorkee digging ... as Pen ra oes cae 25 0 0 
Cost of workpeoples’ houses wah ae tes tiers oaee as ais 2,081 5 10 
Total on sundries ... wie abe oes ae bas oe 2,113 5 10 
Total expenditure during the month... bts i Tr a 1,05,196 9 8 
és Se se 0 es ee ee ee 
. YOL. TL : 
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APPENDIX E. ‘ 


Oriaiva, Wonxs 





Solani Earthen Aqueduct. Cr. 
Description. Amounts, Total. Description. Total. 
RS. AP, RS. 0A. OP RS. 0 OA. OP, 
To overseer .. ie ie “a 7,564 7 O | By bill No. 15, for the 


quarter ending 30th 
April, 1853 .. .» (1,86,249 6 4 

















March | To overseer .. -» | 19,487 9 6 
yy cash ie ae 100 
19,487 9 6 
| 
I 
Carried forward ... 27,052 0 6 Carried forward ... |1,36,249 6 4 





ee 
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Date. Description. Labour. Materials. Totals. 
1853. RS. A. P. RS. A. Pz ROA. OP 


February | Excavation, 5,00,966 cubic feet :—15th mile; wagons . 
drawn by horses, average distance 8,540 feet .. | 1446 9 8] 369 9 9/ 1,816 3 5 


Excavation, 3,99,300 cubic feet:—16th mile; wagons 
drawn by horses, average distafice 11,555 feet .. | 1,474 18 10] 49213 2/ 1,967 11 0 


Excavation, 2,02,112 cubic feet:—16th mile; wagons 


propelled by men, average distance 7,000 feet .. 668 0 57 10 6 719 12 6 
11,02,378 cubic feet in above three items spread .. | 1,117 8 8] .. o 1,117 8 8 
Excavation, 1,94,525 cubic feet :— Roorkee banks; 

wagous propelled by men, average distance 5,000 feet 538 6 4] .. 34 538 6 4 
Spreading the foregoing ae fs x 3 190 12 5] .. ks 190 12 5 
Removing 16,250 cubic feet of surplus sand from top of 

aqueduct and depositing it in channel oe ee 4010 4] .. a 4010 4 
Spreading 1,30,000 cubic feet of earth already deposited 269 0 O; .. aa 269 0 0 
Puddling 2,90,828 i ii 904 4 ‘ 904 6 4 

Total .. *- 2; o- .- | 6650 5 7] 914 1 5) 7,564 7 O 


March .. | Excavation, 21,30,206 cubic feet:—15th mile; wagons 
drawn by horses, average distance 10,760 feet .. | 8,088 10 8] 2,154 3 2] 10,192 13 10 


Excavation, 7,55,758 cubic feet:—16th mile; wagons 
drawn by horses, average distance 10,775 feet ., | 2,805 310] 60113 3] 3,407 1 


28,85,964 cubic feet in above two items spread .. | 3,842 0 37 ., ia 3,842 0 3 


Excavation, 14,250 cubic feet:—(virgin soil) 16th mile; 
baskets, average distance 150 fect, uP a slope of 50 


feet, aod spread i oe . 42 2 OO] .. wi 42 2 0 
Excavation, 12,195 cubic feet:—19th mile; wagons 
propelled by men, average distance 5,000 feet .. 8711 O! .. Sis 37 11 0 
Excavation, Roorkee banks, as above, distance 4,720 ft. 803 4 5] .. a 803 4 5 
3,01,269 cubic feet in above two items, spread ‘a 477 10 8| .. es 477 10 8 
1,07,875 cubic feet carth, formerly deposited in channel, : 
removed to embankments and spread ee os 212 0 O| .. ee 212 
50,340 cubic feet of earth spread a distance of 200 fect 151 0 4] ., ie 151 0 4 
Ramming earth round quadrantal and other steps oe 22113 11) ., ee 221 13 11 
Dressing slopes, 17,807 cubic fect. of excavation, prepa- 
ratory to dressing, and 22,800 Eel feet of ere 
dressed i os 5 w 100 0 O| .. 2g 100 0 0 
Total .. a ‘és ae «+ [16,731 9 1) 2,756 O 5] 19,487 9 6 
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Dr. Solani Earthen Aqueduct—continued. Cr. 
Date. Description. Amounts. Total. Description. Total. 
1853. RS. 0A. OP. RS. OA. OP. RS. A. OP 

Brought forward .. a es 27,052 0 6 Brought forward .. {1,386,249 6 4 
April..| To deputy superinten- 
dent 8 .. |1,02,581 3 10 
» cash od ss 419 10 2 
» Sundries account .. 2,873 5 4 


» tools account 3 8,823 2 6 
"tn 99,197 5 10 








_—_—$— $$ 


Total... oe es .. [1,386,249 6 4 Total .. .. [1,386,249 6 4 








Dr. ae Synabas Bridge. Cn. 
a yna g' 





on ae 314- 4 10 } By bill No. 25, for the 
quarter ending 30th 
April, 1853 .. ate 314 4 10 


March | To overseer 
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Detailed explanation of Debits—continued. 
C4 





a 
Date. Description. Labour. Materials. Totals, 
RS. A. Pz RS. ALP, ns. A, Pz 
1853. 
April .. | Breaking up revetment for foundation of lions, and 
84,224 cubic feet of excavation in foundations of 
lions and embankment steps ss 5%, ie 291 0 38 .. re 291 0 3 
Clearing away argillaceous deposit from revetments .. 9211 9] .. as 9211 9 


2,91,872 cubic feet plain masonry in revetments .. | 5,899 14 939,296 8 1] 44,696 6 10 


Parapets of Roorkee cattle ghats commenced and ram- 
ming earth below esplanade of cattle ghat .. +e 26 511] .. i 26 5 11 


1,08,342 cubic feet step masonry in revetments .. | 2,778 15 3/14,402 5 0} 17,181 4 38 
Dressing earthen centres for main arches sie Gee 284 2 5] .. 33 284 
48,242 cubic feet arch masonry ie ot .. | 1,280 411] 6,473 610] 7,703 11 9 


19,734 cubic feet plain masonry in foundations and 
pedestals of lions .. 7 ai ars ae 350 0 0| 2,601 9 3] 2,951 9 8 


Bodies of lions in progress ie a fe ire 603 14 10] 1,047 0 6] 1,650 15 4 


Excavation below canal bed preparatory to plastering 
and refilling the same ea ws is a 387 4 0] .. i 37 4 0 


1,56,203 square feet plaster (38,032 feet not polished) 4,210 7 9); 1,861 10 6; 6,072 2 3 


Excavation, 1,24,668 cubic feet:—15th mile; wagons 
drawn by horses, average distance 8,840 feet 2% 433 11 6) 156 7 1 590 2 7 


Excavation, 2,26,215 cubic feet:—16th mile; oe 
as before, distance 9,650 feet oe : ; 870 0 3] 263 38 1] 1,133 














8,50,883 cubic feet in last two items spread ., ue 821 4 0] .. aa 321 
Excavation, 10,800 cubic feet:—~19th mile; wagons 
propelled by men, average distance 5,000 fect .. 45 2 1 45 2 1 
Excavation, 1,822 cubic feet:—Roorkee banks, same 
as before, same distance ie oe oe a 7 9 8] .. a 7 9 8 
12,622 cubic feet in last two items spread... of 19 0 O] .. ae 19 0 0 
66,356 cubic feet filled into vaults and rammed “s 312 6 O; .. ie 312 6 0 
1,27,008 cubic feet plain and rora masonry .. -. | 2,503 0 0/17,081 8 4] 19,584 8 4 
Totals! .. : -. /19,817 3 4/83,183 10 8/1,03,000 14 0 
Share of sundries divisible on quarter’ 3 work . ss a a oe . 2,873 5 4 
Share of tools divisible on quarter’s work ss te a ee a sis 3,323 2 6 

















TT 
8,000 cubic fect, masonry in foundations and wing walls 
of Synebas Bridge ee ae ee “3 aa 18 8 6; 295 12 4 314 4 10 
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For the Quarter ending 30th April, 1853. 
NORTHERN DIVISION, GANGES CANAL. 
Bit No. 15. 
The Honourable Company ——--———, Dr. 


To the following expenditure incurred in the partial construction of an earthen aqueduct with masonry 
revetments, &c., across the Solani Valley during the quarter ending 30th April, 1853; being part of the 
project of the Ganges Canal.— Vide Colonel Cautley’s Report of 1845, pages 25, 31, and revised estimate of 
1850, pages 64-67. 




















Description of Expenditure. Labour. Materials. Sundries. Tools. Totals, 
' 
CHANNEL. i RS A. Pe RB. OA. OP. ns. A. P, ns. A. P, rR, A OP 
Excavation from 15th mile; wagons drawn by horses 1,446 9 8 369 9 9 54 1 2 4612 1 | 1917 0 8 
1” 16th mile; 9 ! 1,474 13 10 492 13 2 57 15 0 50 10 3 2,076 4 38 
pushed by men axe 668 2 0 5110 6 7 3 2 18 210 745 2 6 
Spreading the above three items... ' 1117 8 8 es at 8615 0 28 2 7 1,154 10 3 
Excavation from Roorkee banks; wagons Pushed ; 
by mes. ice ase ee BOB 8 4 5 411 139 2 557 4 5 
Spreading the above . j 190 12 5 1 8 413 0 197 1 10 
Surplus sand carried from top of aqueduct arches | : 
and deposited in channel ... : 4010 4 05 8 105 42 0 0 
Spreading earth already deposited .. es nee 269 0 0 22 5 612 5 277 14 10 
Puddling _ nt ee ens wns 904 6 4 73 9 22 12 9 934 6 10 
EmBANEMENTS. 
Excavation from 15th mile; wagons drawn by horses | 8,038 10 8] 2,154 3 2 282 14 0 262 10 4 10,738 6 2 
16th mile; . e 2,805 3 10 60113 3| 103 3 1 87 12 1 3,598 0 3 
Spreading the above two items wes 3,842 0 3 tes ak 31 3 9 9613 4 3,970 1 4 
Excavation in 16th mile (virgin soil) carried in 
baskets and spread... 42 2 0 vas 05 4 015 3 43 8 4 
Excavation in 19th mile; wagons pushed by men.. 37 11 0 oe 0 5 4 1 1 °0 3815 7 
Roorkee banks ; i os tee 803 4 5 5 7:15 11 20 4 6 831 8 10 
Spreading the above twoitems .. 477 10 8 313 3 12 07 493 8 6 
Earth formerly deposited in channel removed t to 
embankments a 212 0 0 111 2 5 5 6 219 0 8 
Spreading earth already deposited «. re nae 151 0 4 13 4 3 12 10 156 0 6 
Ramming earth round steps.. ie ine as 221 13 11 112 5 5 9 6 229 310 
Dressing slopes nies a ee nih fb 100 0 0 0 12 10 284 108 5 2 
REVETMENTS. 
Excavation for foundations of lions and embank- 
ment-steps and breaking-up revetment for former 291 0 8 25 8 7 5 4 300 10 10 
Clearance of argillaceous deposit on revetment ... 9211 9 urs ve 012 0 265 6 95 13 2 
Plain magonry.. ae 5,399 14 9] 39,296 8 1 995 11 1 1,143 1 10 46,895 3 9 
Ramming earth below eaplanade of cattle ‘ghats . Sed 22 6 5 ove see 0 3 0 091 23 2 6 
Step masonry . -. | 2,778 15 3] 14,402 5 0| 38314 0 439 9 0 18,004 11 3 
Earth centering for main archwork. dressed wae 284 2 5 ne tie 244 72 7 293 9 4 
Main arch masonry ... weave vee | «1,230 4:11 | 6,473 6 10 172 3 3 196 14 4 8,072 13 4 
Parapets of Roorkee cattle ghats oats 315 6 Sey 7 0 Ol 018 421 
Plain masonry in foundation and pedestals of lions : 350 0 0 2,601 9 38 65 9 2 75 610 3,092 9 3 
Masonry of bodies of ditto ... " 603 14 10] 1,047 0 6 36 10 6 42 3 1 1,729 12 11 
Excavation below canal bed for Plastering, and 
refilling that excavation ... . 37° 4 °«0 sae ‘se 049 015 1 38 7 10 
Plastering —.. 4,210 7 9] 1,861 10 6 135 15 6 155 11 3 6,363 13 0 
Excavation from 15th mile; wagons drawn by horses 433 11 6 156 7 1 1714 0 1211 8 620 11 10 
1” 16th mile; » ” 870 0 3 263 3 1 35 15 0 29 3 7 1,198 5 11 
Spreading the above two items in vaults ... —.. 321 4 0 ef oes 29 0 8 16 331 14 6 
Excavation from 19th mile; wagons pushed by men 45 2 01 0 6 2 12 2 4610 5 
Hoorkee banks... ee es 79 8 003 03 713 0 
Spreading the last two items 19 0 0 025 07 8 19 10 1 
Earth taken from channel filled into vaults and 
rammed... oes aes 312 6 O weeicy ooh 280 714 0 322 12 0 
Plain and rora masonry in bank ste ps one wes 2,503 0 O} 17,081 8 4 438 1 3 600 9 0 20,523 2 7 
E Roe ee ee Se ae eo ee ec | A ee oe 
Grand total matt oa +. | 43,199 2 0} 86,853 12 6) 2873 5 4 3,923 2 6 1,356,249 6 4 





Roorkee, 1st May, 1853. 
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AvERAGES covering the above Expenditure. 





CHANNEL. 


5,00,966 cubic feet excavation from 15th mile, filled into hallast-wagons, propelled 
along railway, by horses, an average distance of 8,540 feet, and emptied 
by side of rail, at 37s. 13 a. 2p. per 1,000 cubic feet : 

3,99,300 ditto from 16th ditto, filled ditto, and propelled ditto, ditto, 11, 555 ditto, 
ditto, at 57s. 3a. 2p. per ditto 

2,02,112 ditto, ditto, propelled along rail, by men, dito ditto, 7, 000 ditto, 
at 3rs. lla. per ditto . a 

11,02,378 ditto in last three items, spread i in i channel, at ie r. Oa. 9p. per ‘ditto 
Giving aggregate rates as follow:— 
15th mile, work by horses, at 47s. 134. 11 p. per 1,000 cubic feet. 
16th ditto, ditto, at 6rs. 3a. 11 p. per ditto. 
Ditto, ditto, work by men, at 4 rs. 11 a. 9 p. per ditto. 

1,94,525 ditto excavation from Roorkee banks, filled into ballast-wagons, propelled 
along railway, by men, an average distance of 5,000 feet, and emptied 
by side of rail, at 2 rs. 13 a. 10 p. per 1,000 cubic feet . 

1,94,525 ditto in last item, spread in channel, at 1 rs. Oa. 3 p. per ditto 
Giving an aggregate rate of 3 rs. 14a. 1p. per 1,000 cubic feet. 

16,250 cubic feet of surplus sand removed from top of aqueduct arches, and 
deposited in channel, at 3 rs. 13 a. per 1,000 cubic feet za 

1,835,000 ditto of earth, already deposited in channel, spread, at 2 rs. Oa. 11. p. 
per ditto. N.B.—This is, generally ‘speaking, shallow Sesing; 
finishing off bed of canal se 

2,90,828 ditto of earth, already epee in channel, , puadled, at 378. 3a. 5 Dp: per 
1,000 cubic feet ave 7 one 


EMBANKMENTS, 


21,30,206 cubic feet excavation, from 15th mile, filled into ballast-wagons, propelled 
along railway by horses an average distance of 10,760 feet, and emptied 
by side of rail at 5rs. Oa. 8p. per 1,000 cubic feet .. : 

7,55,758 ditto, from 16th ditto, ditto, 10,775 feet, and ditto, aus at Ars. 12 a. 2p. 
per 1,000 cubic fect : 

28,85,964 ditto in ‘last two items spread, at ‘Ir. Ga. per ditto 

Giving aggregate rates as follow :— 
15th mile, work by horses, 6rs. 6a. 8p. per 1,000 cubic feet. 
16th ditto, ditto, Grs. 2a, 2p. ditto 
14,250 ditto, ditto (virgin soil), carried in baskets a distance of 150 feet up a 
height of 25 feet, and spread in embankments, at 3rs. 0a. 10 p. per 
1,000 cubic feet 
12,195 ditto, ditto, from 19th ditto, filled into "ballast-wagons, "propelled along 
railway by men an average distance of 5,000 feet, and emptied by 
side of rail, at 37s. 3a. 2p. per 1,000 cubic feet... 
2,89,074 ditto, ditto, from Roorkee banks, ditto, ditto, 4,720 feet, and dito ditto 
at 2rs. 14a. 7p. per 1,000 cubic feet 
3,01,269 ditto in last two items apread, at Irs, 10a. 2p. per ditto 
Giving aggregate ratcs as follow :— 
19th mile, work by men, 47s. 13a. 4p. per 1,000 cubic feet. 
Roorkee banks, ditto, 47s. 8a. 9p. ditto. 
1,07,875 ditto earth, formerly deposited in channel, removed to embankments, 
and apread at 2rs. 0a. 6 p. per 1,000 cubie feet... 
50,340 ditto, ditto, in cmbankments, epread a distance of 200. “feet, ‘at 
3rs. la. 7 p. per ditto a om es 
Cost of ramming earth round quadrantal and other steps * 
17,807 cubic feet of excavation, peed to dressing moeee at RS A. OP. 
Irs. per 1,000 cubic feet - 53 6 9 
22,800 square feet alopes dressed, at 2 rs. 8. a. per 1 000 square feet 49 14 5 


Carried forward 


ks. 


1,917 
2,076 


745 
1,154 


557 
197 


42 


277 
934 


10,738 


3,598 
3,970 


43 


38 


831 
493 


219 


156 
229 


103 


4 3 
2 6 
10 3 
4 6 
110 
0 0 
14 10 
6 10 
6 2 
0 3 
1 4 
8 4 
15 7 
8 10 
8 6 
0 8 
0 6 
3 10 
5 2 








7,901 13 7 


20,421 11 2 





28,323 8 9 
02 
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Brought forward 


REVETMENTS. 


Cost of breaking up revetment for foundations of lions, together with 
34,224 cubic feet of excavation for foundations of lions and of em- 
bankment steps sae oak 
Clearance of argillaceous deposit 0 on n revetment see oe 
2,91,872 cubic feet of plain masonry in revetments, mortar being equal portions 
of lime, soorkee, and sand, at 167s. 1 a. 2 p. per 100 cubic feet 
Parapets of Roorkee cattle ghats, commenced by Lieutenant Price, and 
cost of ramming earth below esplanade of cattle ghats 
1,08,342 cubic feet of step masonry in revetments, mortar as before, ‘at 
167s. 9a. 10p. per 100 cubic feet... baa rr 
Cost of dressing earthen centering for main archwork . 
48,242 cubic feet arch masonry of revetment, mortar as before, at ‘169s. ‘La. 9; P 
per 100 cubic feet 
19,734 ditto plain masonry in foundations and " pedestals of tions, mortar as 
before, at 15 rs. 10 a. 9p. per ditto re 
Masonry of bodies of lions in progress ... 
Excavation below canal bed for Bleserine: and refilling the same—no 
measurements ... 
1,56,203 square feet pukka plaster, 1; 18, 171 equare ‘feet being completely finished, 
and remainder being unpolished, at 4rs. la. 2p. per 100 square feet 
1,24,668 cubic feet excavation from 15th mile, filled into ballast-wagons, propelled 
along railway by horses an average distance of 8,840 feet, and emptied 
by side of rail, at 4rs. 15a. 8p. per 1,000 cubic feet . 
2,26,215 ditto, ditto, 16th ditto, ditto 9, 650 ‘eet, and ditto, ditto, at 5 rs. 4 a. 9p. 
per 1,000 cubic feet 
3,50,883 ditto in last two items, spread in revetment vaults and slightly rammed, 
at 15a. 1p. per ditto ... ‘ise 
Giving aggregate rates as follow :-— 
15th mile, work by horses, at 5 rs. 14a. 9p. per 1,000 cubic feet. 
16th ditto, ditto, at Gs. 3a. 10 p. ditto. 
10,800 cubic feet excavation from 19th mile, filled into ballast-wagons, propelled 
along railway by men an average distance of 5,000 feet, and emptied 
by side of rail, at 4s. 5a. 1p. per 1,000 cubic feet 
1,822 ditto, ditto from ‘Roorkee banks, ditto, ditto 5,000 feet, and ditto, ditto, 
at 4rs. 4a. 7p. per 1,000 cubic feet . 
12,622 ditto in last two items, spread in vaults and rammed slighty, at 
1r. 8a. 11p. per 1,000 cubic feet see 
Giving aggregate rates as follow:— 
19th mile, work by men, at 57s. 144. per 1,000 cubic feet. 
Roorkee banks, ditto at 5rs. 13.4. Op. ditto. 
66,356 cubic feet earth, formerly deposited in channel, removed to revetments, 
vaults, and rammed, at 4rs. 13a. 10p. per 1; 000 cubic feet 
1,27,008 ditto miscellaneous masonry (chiefly plain) in embankment a mortar 
as before, at 16 rs. 2a. 6 p. per 100 cubic feet ‘ 4 


Grand total 


Carried forward 


RS. 


300 
95 


46,835 
27 


18,004 
293 


8,072 


3,092 
1,729 


38 
6,363 


620 
1,198 
331 


322 


20,523 


10 
13 
10 


12 
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RS. AL 
28,323 8 ‘j 


1,07,925 13 7 


_——$ $< $n 


1,36,249 6 4 


—— 


1,36,249 6 4 
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Rates. 





Last Quarter. 


Present Quarter. 





5rs. 9a. 10p. per 
1,000 cubic feet 
—9,400 feet dis- 
tance. 


1st August, 1852. 

5 rs. 2a, per 1,000 

cub. ft,—11,540 
feet distance. 


3rs. lla. 3p. per 
1,000 cubic feet 
—7,215 feet dis- 
tance. 


12 a. 2p. per 1,000 
cubic feet. 


Ist May, 1852. 
41, 2a. per 1,000 
cubic feet. 


Ist August, 1852. 
ldrs. 3a. per 100 
cubic feet. 


Ist May, 1852. 
15 rs. 3a. 2p. per 
100 cubic feet. 


3rs.13 a. 2 p. per 
1,000 cubic ft. 
— 8,540 feet 
distance. 


5rs. 3a. 2p. per 
1,000 cubic ft. 
—11,555 feet 
distance. 


3 rs. 11 a. per 
1,000 cubic ft. 
— 7,000 feet 
distance. 


Irs. 0a. 9p. per 
1,000 cubic ft. 





2 rs. 13 a. 10 p. 
per 1,000 cubic 
feet—5,000 ft. 
distance. 


3rs. 3a. 5p. per 
1,000 cubic ft. 


| 


16 rs.1a.2>p. per 
100 cubic feet. 


16 rs. lla. 9p. 
per 100 cubic 
feet. 


THE GANGES CANAL. 


Remarxs on the Rates. 


Brought forward 


Earthwork in channel in ballast-wagons drawn by horses 
appears this quarter at about its natural rate. Last 
quarter, owing to the number of horses in training, and 
consequently not effective for work, the rate was very 
high. But if comparison is made with the rate of the 
quarter ending 31st July, due allowance for distance 
being afforded at 8a. per 1,000 feet, which is perhaps 
fair, the present rate brought forward will be shown to 
be correct enough. This will appear better by compari- 
son of the 16th mile rate as per margin. The two rates 
are here shown to be almost identical. 

Same work in ballast-wagons propelled by men, 16th mile. 


Spreading earth in channel. This rise in rate is due, I 
believe, to an expression of my opinion that the spreaders 
under Mr. Parker actually had some slight ground of 
complaint that too much work was exacted from them. 
Certain it is, that they were leaving our works; and I 
therefore, without giving in to them immediately, re- 
quested Mr. Parker to relax his rate as early as he could 
consistently with the maintenance of discipline. Reference 
to old back rates and consideration of the fact that we 
are not in a position to be able to quarrel with our work- 
men will, Iam sure, bear me out in this, 

Earthwork in channel in ballast-wagons propelled by men 
from Roorkee banks agrees very well with same work 
from the 16th mile, due regard being had to difference 
of distance. 

Puddling earth already deposited. Comparison of rates 
here is little more than a form. Distances from which 
earth already deposited is moved, and facilities for water- 
ing that earth, vary so inuch in different localities that 
great varietics of rates must always exist. 

It is not supposed necessary to notice rates of earthwork 
further. 

Plain masonry cannot properly be compared with the plain 
and rubble masonry of last quarter, the rate of which, 
moreover, was then presumed to be incorrect. If, how- 
ever, the comparison is made with the plain masonry 
of cattle ghats, &c., of the quarter ending 31st July, 
1852, and it is considered that a rise in the price of 
bricks should affect the cost of 100 cubic feet of masonry 
to the extent of 14a. 5p., the rates compared will agree 
within 3p. of each other. Great part of this quarter's 
masonry is in bricking-out. 

Arch masonry under steps is here compared with that in 
cattle ghats, than which, after making allowance for rise 
in price of bricks, it is 10a. 2p. per 100 cubic feet 
dearer. The difference is due entirely to the different 
quantity of materials used, the rate of labour in the 
present instance being one-sixth lower than before. 


Carried forward 
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A 


RS. . P. 
1,36,249 6 4 


1,386,249 6 


4 
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Rates. 


Last Quarter. Present Quarter. 


1st May, 1852. 


15rs.10a.3p. per | 16 rs. 9a. 10 p. 
100 cubic feet. per 100 cubic 
feet. 
4rs. 1a. 2p. per 
100 square ft. 


To cash received in part of the general assignments for the Ganges Canal Works... 
By cash expended, being the amount of this bill... woe eee 


Brought forward 


Step masonry, after due consideration of rise in the price 
of bricks, is within one anna exactly of its proper rate. 
Last quarter's rate is purposely rejected as incorrect. 

Pukka plaster has been executed before on this work as per 
bill dated lst May, 1850, at 57s. Oa. 9p. per 100 
square feet; as per bill dated 1st February, 1851, at 
5 rs. Oa. 5p. per 100 square feet; and as per bill dated 
Ist May, 1851, at 4rs. 154.4 p. per 100 square feet; but 
I am sorry that this rate does not afford ground for 
congratulation, as, in addition to the work not being all 


finished, it is not, I confess, as well done as before. This 

will be carefully looked to for the future. 
Assets To Accounr. RS. A. PB. 
1,836,249 6 4 





Grand total—Co.’s rupees, one lakh thirty-six thousand two hundred 


and forty-nine 


coe ene ee eee eee vue 


(Signed) 


w. {1,36,249 6 4 


RS. AL OP, 
1,386,249 6 4 


1,36,249 0 0 


A. G. Goopwrn, Lieutenant, Executive Engineer, 


Northern Division, Ganges Canal Works. 


To the Secretary, Military Board, Fort William. 


I declare upon my honour that the sum charged in this bill has been duly expended for the purpose set forth. 


(Signed) 


A. G. Goopwrn, Lieutenant, Executive Engineer, 


Northern Division, Ganges Canal Works. 


Asstract by the Director of Works, showing the Amount expended and the Quantity of Work executed 
on the Solani Earthen Aqueduct up the 30th April, 1853. 


Work executed. 


Earthwork of all Masonry of all 
Sorte. Sorte. 
Cubic Feet. Cubic Feet. 
4,60,95,937°242 | 43,41,875-062 
48,95,948:0 5,94,698-0 


5,09,91,885-242 | 49,36,573-062 


86 curb frames; 798 piles driven; 
2,71,610 square feet of pukka 
plaster; 54,779 rg. feet under- 
sinking blocks; 2,29,402 aquare 
feet alopes dressed. 





Expended, 


Up to 31st January, 1853... 
Captain ao bill, No. 15, for the quarter ending 30th 
April, 1853 .. . 


Total 


Amounts. 


A. P. 


Rg. 
8,62,571 0 7 
1,36,249 6 4 


[—_—_—_$—$—_$———$ 


9,98,820 6 11 


eS eae 
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Comparing the rates with those of the revised estimate, we have,— 
RS. OAL Pz 


Earthwork as per Estimate.—5,09,91,885 cubic feet of excavation of all sorts, at 37s. 13a. 3p. 


per 1,000 cubic feet a 1,95,203 4 11 


Add 5 per cent. for contingencies ar sa age ine oa a bi a 9,760 2 8 


Amount ... wea sis tae ies a sSe .» | 2,04,963 7 7 


Earthwork as per Bill.—5,09,91,885 cubic feet of earthwork of all sorts at 47s. la. 9p. nearly 


per 1,000 cubic feet a 2,09,659 12 3 


Showing an excessof_ ... oe af oe see oe 4,696 4 8 
Masonry as per Estimate—49,36,573 cubic feet of masonry of all sorts, at RS. A. P. 
l6rs. 4a. 3p. per 100 cubic feet ee _ ee a res .-- 18,02,964 7 2 
Add 5 per cent. contingencies a tie es nae ive «- | 40,148 3 7 
Amount ses eas see we + (8,438,112 10 9 
Masonry as per Bill.—49,36,573 cubic feet of masonry of all sorts at 15 rs. 5a. 4p. 
nearly per 100 cubic feet i ie ats ses sa a .-- 17,56,894 2 10 
Showing a saving of ... ie tee aes we ees 86,218 7 11 
On the whole work executed up to the 30th of April, 1853, there is therefore a saving of ‘ee 81,522 3 3 





On the 30th April, 1853, the average rate of the earthwork was increased by a further sum of 3a. 8 p. per 1,000 
cubic feet, and the rate is now 44 a. above that of the estimate; but the rates of the period under review are fair. 


On masonry the average rate has also increased 2a. per cubic foot beyond that exhibited on the 31st January, 
1853, but there is still a considerable margin when comparing it with the estimate. 


I beg to refer the Board to Captain Goodwyn’s remarks and comparisons with former quarters which meet with 
my approval, and to recommend that the bill be sanctioned. 


(Signed) P. T. Cavtier, Lieut.-Colonel, 
Director Ganges Canal Works. 
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For the Quarter ending 30th April, 1853. 
NORTHERN DIVISION GANGES CANAL. 


Survey Report and Srarement of Measurements of Certain Works executed in the Partial Construction 
of an Earthen Aqueduct with Masonry Revetments across the Solani Valley during the Quarter 
ending 30th April, 1853. 























Measurements. Masonry. 
Description. - a 
Plain. | Step. | Arch, | Miscel- . 
: r * |laneous. 
RevetMents .........:cccserrensseceees 
1,465 ase Xe 4°36 |... | 6,387 
1,725 ous ane 13°10 | ... 22,598 
38,190 
Deduct ........scesseneee 5 0 13°10 | 15 
Gg eepaseras ises ess 5 0 4°36 | 10 
——| 1,201 
——-| 36,989 
200 0 5°50]... 1,100 
640 0 18-80 |... 12,032 
350 0 9°63 |... 3,371 
93 0 3°48 |... 324 
|__| seis 16,827 
250 0 ts ; 10-30 |... | 2,575 
oe 2,575 
375 (0 3.41 4 0 4,625 
9 6 1 7 4 0 60 
310 0 3.9 19 2,034 
250 6 45 3.0 3,313 
110 0 17 2 9 479 
110 0 3.7 1 9 ove ane 690 
1,300 0 wen a 2°60 |... 3,380 
1,250 0 we 1°00]... 1,250 
630 O Sa | 9 or 13,112 
1,030 Oo 3.1 11 0 es 34,934 
1,250 0 aes eee 13°10 |... 16,375 
515 0 30641 0 6 eve ae 794 
i 9 6 17 10 0 Ses 5 752 
10 0 3 21 7 6 ee 2 463 
10 0 301 13 0 see 3 1,202 
10 0 vr See 7°06 3 212 
735 0 ae 8-20]... 6,027 
| 430 0 ae 8°20)... 3,526 
10 0 i | 5 6 i ave 170 
; 10 0 ae vi 9°60]... 96 
1,400 0 us aoe 3°86 |... 5,404 
10 0 301 13° (0 aes nt 401 
10 0 aed ce 7°06 | ... 71 
—————| 99,370 
1,300 0 aoe wee 23°93 |... | 31,109 
Dedact previously reported ... ee ees <i ae vee | 21,462 
el 9,647 
1,904 0 vee «ae 10°30 | ... 19,611 
<i < 3 ” 4% a Sais we | 10,258 
—_—|_ .. es 9,953 
280 0 2 0 2 0 1,120 
683 0 304d 5. 0 wae vee 10,530 
455 0 3061 6 6 owe tee 9,119 
360 0 306i 6 9 . on 7,492 
554 0 XK a | 5 0 8,541 
380 o| 3 1 1 0 1171 


“|| 7,973 


Carried forward ...... set see ove ane oon tee 1,74,392 | 26,474) 11,928 
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Description. 





——— 


Brought forward...... 


Deduct previously reported ... 


Embankment steps ...........066 


Pedestals of lions ........ Wovigeages 


Carried forward ........ 
VOL. II. 





L, 


270 
190 


280 
657 


212 
190 
108 
100 
600 

5 


270 
100 
200 
400 


1,584 


558 
1,040 
535 
1,250 
25 
180 
500 
50 
350 
600 
600 
855 
9 


400 
1,412 


900 


1,370 
568 
788 
944 
400 

5 

1,170 
863 
651 
498 

10 


915 


197 


23 
23 


oo 


ecoooocooooooos o *ooo°o ooooco 


o oo 


eocoocoocoso 
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Measurements, 


Con- 
tents. 


2,160 
4.547 


2,520 
6,767 


4,358 
3,954 
1,998 
1,310 
2,550 

498 


mh wec 
_ 


3,000 
2,118 
4,786 
7,200 


6,767 






2,371 
3,315 
1,573 
2,425 

415 
3,838 
4,110 
1,079 
4,585 
1,560 
4,236 

18,229 

35 


33,789 


7,441 
2,049 
2,778 
925 
725 
8,260 
18,399 
8,528 
1,464 


555 


8,209 


144 
1,389 
59 
323 
56 


NNNNNHY 
oO OAaAned 





ll 
ll 


oo 








16,315 


2,372 


9,270 


3,480 


21,896 


5,085 


Masonry. 
Plain. | Step. | Arch. Esti 
| 

1,74,332 | 26,474 | 11,928 

F 6,707 

ose wie 9,287 | 
14,668 

fs 17,104 | 

os oes 9,548 

47,771 

one 36,161 

vee ese 9,270 

54,601 

eee 21,896 

see . 8,209 

: i vee {127,008 | 
19,734 


es 


3,11,106 {1,08,942 








P 





48,242 |1,27,008 | 


Pukka 
Plaster. 
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Measurements, Masonry. 
Description. ae he Pe Te a a Pn ee oa Pukka 
‘on- : iscel- | Plaster. 
L. | B. | D. Area. ke tents. Plain. | Step. {| Arch. laneous: 
Brought forward. es ae eed ee: 3,11,106 |1,08,342 | 48,242 |1,27,008 
Ogees and revetments ............ 315 0] 6 3 ise 1,969-00] .. 
8 0 9 3 74:00 
646 0 0 3 ove 161-00 
648 0 O 24 moe 135-00 
648 0 1 $11 aes 1,242°00 
648 0 0 3 A 162-00] ... 
647 0 0 3 162°00} ... 
646 0 Oo 63 wes 161:00 
646 0] O 74 Ss 404-00] ... 
646 0 1 2 . 753-00] ... 
5,223°00| 33] 19,586 
350 0 ea. See 2] 25,795 
350 0 . ave eee 2,450 
512 0 ‘ 7 17,579 
100 0 ea 667 
4 0 oe 2 24 y 
54 0 am aon 486 
_—_—__—— 66,587 
Area, 8 ADOVE.........0..:.ccceeeeeee sae ane ws  |5,223-00 3) (1,306 
350 O] 15 10 see 5,542 
$20 0); 11 0 3,520 
320 0 3°68 ie a er 1,173 
10 0 9 4 oa wets 2 187 
170 0] 15 10 oes se oe 2,692 
170 0 o 8 oe wes eee 114 
320 0 7 0 ( sae see 2,240 
104 0; 28 4 ee aoe aes 2,946 
100 0 6 7 aoe cae asi 658 
104 0 110 eve eos nae 572 
104. 0 110 ens ove wee 2,097 
104 0 8 2 eee see eee 849 
——— wee ave 23,896 
835 O 7°10)... 5,928 
1,261 0 16°75] ... | 21,122 
957 O 5°00] ... 4,785 
2,274 0 6°87] ... | 15,622 
4,565°75| 4| 18,263 
easy 65,720 
Grand total contents...... 3,11,106 |1,08,342 | 48,242 |1,27,008 |1,56,203 
EXCAVATION, &c. 
Measurements. Earthwork. 
Fillin Remarks. 
ubng 
L. B. D. No.} Contents. | Channel. | Banke. Vaults. 
100 10 0 150 |]... 15,000 
540 7 0 5 6 ‘eek 20,790 
1,250 19 0 16 6 oes 3,91,875 
4,27,665 | 3,29,066 5,264 93,335 | From 15th mile in horsed wagons, distance 
8,500 feet. 
220 42 0 17 0 1,57,080 
270 6 0 7 6 12,150 
164 18 0 19 5,166 
934 15 0 13° 0 45,630 
34 18 0 15 0 9,180 
2,29,206 52,400 | 1,76,806 oes From 16th mile, by rail by men, 6, 200’ dis- 
tance, and ditto in horsed wagons 8,500 feet 
distance. 


Carried forward ...... ies oes 3,81,466 | 1,82,070 93,335 
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so ne 











Contents. 


11,440 
18,150 
17,500 





47,090 
4,990 


42,100 


18,538 
1,29,330 
51,200 
1,05,894 
1,63,372 
“12,980 


4,81,314 





6,187 
94,080 
26,250 
11,700 
34,550 





4,880 
7,992 
5,250 
2,000 
10,800 


30,928 





52,500 
76,050 
64,625 
51,520 
1,23,750 
61,950 
4,30,395 


42,120 
27,648 
1,03,200 
41,250 
2,14,218 











Measurements. 
L. B. D. No. 
Brought forward...... sa ee 
52 22 0 10 0 
110 15 0 11 0 : 
100 25 0 7 0 
Deduct... | ... fee pres 
62 13°20 23 40 see 
958 15 0 9 0 ass 
642 5 6 14 6 eee 
333 12 0 26 6 wee 
593 19 0 14 6 eS 
295 8 0 5 6 2 
50 15 0 8 3 
210 28 0 16 0 
140 15 0 12 6 . 
30 15 0 26 0 ae 
50 area. 691 O |... 
61 10 0 8 0 soe 
M11 9 0 8 0 oon 
rit) 30 60 2 6 a 
40 10 0 5 0 ee 
180 12 0 5 0 ee 
375 10 0 14 0 o 
845 10 0 9:0 i 
940 5.0 13 9 
460 16 0 7 9 
825 10 0 15 0 2 
50 area, 1,239 0 a 
90 18 0 26 0 es 
64 27 °=«0 16 0 os 
150 43 0 16 0 ee 
300 55 0 2 6 eo 
340 30 0 6 0 oe 
38 31 0 4 3 3 
155 11 0 ll 6 ove 
a7 12 0 2 6 
271 5 0 3.0 sae 
287 30 0 16 0 es 
654 10 0 14 0 ae 
440 15 0 16 0 Pe 
924 30 0 20f. 
700 20 0 40].. 
50 area, 1,857 9 |... 
Carried forward ...... wih ah 


61,200 
5,006 
19,608 
8,130 
4,065 


98,009 


1,37,760 
91,560 
1,05,600 
19,440 
56,000 
92,550 

















Earthwork. 
a Remarks. 
Channel. | Banks. ae 
3,81,466 1,82,070 93,335 
20,400 21,700 From Roorkee banks, by rail by men, 5,250 feet 
distance, 
1,48,000 | 3,28,081 5,233 | From 15th mile in horsed wagons, distance 
if 7 9,000 feet. 
ste ior 1,72,767 | From 16th ditto, ditto. 
From 19th mile, by rail by men, 5,000 feet 
1,225} 16,775 |{ W800} ] 4, distance. 
: i 18,22 From Roorkee banks, ditto, ditto. 
23,900 | 3,860,395 26,100 | From 15th mile, in horsed wagons, 10,500 fect 
distance. 
ia 2,14,218 ix From 16th ditto, ditto. 
From 19th mile, by rail by men, 5,000 feet 
39,100 { 12,195 } fe distance. ; 
46,714 From Roorkee banke, ditto, ditto. 
wee 5,02,910 a6 From 15th mile, in horsed wagons, 10,500 feet 
———a distance. 
6,14,091 | 17,05,058 3,10,057 
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Brought forward ...... 


’ 


145 
90 
768 
231 
50 
167 
49 
620 
60 
50 


253 
106 
353 
106 
144 


555 


252 
252 
250 
100 


643 
§43 
477 
477 
200 
557 


Measurements. 
B. D. 
28 0 26 0 
10 0 26 0 
48 0 1 9 
14 0 16 0 
45 0 ll 0 
45 0 5 6 
49 0 17 0 
6 6 5 8 
12 0 9 6 
area. 179 0 
47 0 2 0 
47 0 1 6 
47 0 7 3 
46 0 7 0 
13 0 5 38 
lo 0 8 0 
5 0 15 6 
9 0 5 0 
20 0 3 0 
10 0 16 3 
10 0 4 3 
15 0 16 0 
56 0 5 6 
54.0 9 9 
area, 1,357 0 
54 0 9 9 
50 0 5 0 
10 0 5 0 
50 0 1 9 
50 0 2 0 
10 0 16 6 
10 0 2 0 
area, 740 0 
34°=«0 2 0 
14 0 8 0 
22 0 8-0 
30 «0 6°81 
10 0 2 3 
3.0 3 6 
5 0 21 0 
3°00 § 0 
16 0 2 0 
ll 9 17 0 


Carried forward...| ... 





No. 











































































































































Contents. 


1,05,560 
23,400 
64,512 
51,744 
24,750 
41,332 
40,817 
22,837 

5,700 
8,950 


3,89,602 { 


23,782 
7,473 
1,20,285 
94,132 
9,828 


1,95,500 


16,650 
15,887 
9,225 


12,000 | 


1,97,556 
52,116 
7,200 
46,200 
8,951 
67,850 


| 


15,795 
53,250 
2,000 
20,125 
1,33,000 
21,450 
2,600 
37,000 


2,85,220 


17,196 
28,224 
44,000 
20,625 


1,09,985 


1,09,957 
5,702 
50,085 
7,155 
6,400 
1,11,261 
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Earthwork. 


Banke. 


17,05,058 


2,56,090 


1,37,500 


4,33,635 


79,565 


vee 





26,67,333 
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Remarks. 
Filling 
Vaults. 
|—_—_—$$— )} que 
3,10,057 
ss From 16th ditto, ditto. 
ene Ditto, ditto, by rail by men, 7,200 feet distance. 


a From Roorkee banks, ditto, ditto, 4,200 feet 
distance, 


sa From 15th mile, in horsed wagons, 11,300 feet. 


17,555 | From 16th ditto, ditto. 
ae Ditto, ditto, by rail by men, 7,200 feet distance. 


aes From Roorkee banks, ditto, ditto, 5,400 feet 
distance, 





3,27,612 
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Earthwork. 









































Measurements. 
11. __ [Spreading l, ing) Mis- |Dress- Remarks. 
Filling | ‘Earth Pud- |Removing : 
. | Contents. |Channel.| Banks. 7 from |cella-| ing 
L. B. D. | No. Conte Vaults, aren) dling. | channel. neous, Slopes. 
Brought forward ...| ... | 2,90,560 |10,48,203/26,67,333 3,27,612 
160 12 6 30 0]... 60,000 
131 43 0 14 0/... 7,041 
120) 17 0} 5} 0]|...} 10,710 
230 62 0 6 0]... 85,560 
10} 10 o| 7 Of... 700 ay 
50 | area, | 507 0]... 25,350 ee 4,79,921] .., ae ies Se ied ... | From 15th mile in horsed 
——s wagons, 12,000 feet. 
50 19 0 153 0}... 9,975 
200 22 0 15} 0 ’ 68,200 
383 19} 0 53 0 . 41,077 
30 32 «0 9 O}."~... 8,640 
680 53 0 2 0]... 72,080 
880 53 0 140]... 63,600 
400 9 0 8 O].. 28,800 | 2,26,800; 29,079) 35,893 From 16th ditto, ditto. 
—~ ea eee sae oes vee Ditto, ditto, rail by men, 
2,92,372 600)... sea 9,000 feet distance. 
200 | 23 0 FO sez 32,200 21,300) 10,900) ... eee as eae ae «. | From Roorkee Banks, 
———-— ditto, ditto, 5,800 ditto, 
500 30 0 3°07]... 45,000 
1,100 8 0 3 0)... 26,400 
1,100 6 0 1 O}.. 6,600 
788 | 56 0 2 0}... 88,256 
25} 10 0 2 0)... 500 ie ae say saa eae 60,000 In embankments. 
1,66,756 eee oor ave 80,000) ... eee ose eae In channel, 
500} 65 0 2 0)... 65,000 ae ive wee a eee 26,756 In vaults. 
150 | 35 0 WO}... 7,875 wee tee one re ay 47,875) To embankments. 
72,875 eo ase at 25,000)... aay In channel. 
1,000 10 0 SB Of coe | ove one aoe eve eee 30,000) ... eae «oe eee In ditto. 
60 12 0 10 0 2 14,400 
15 15 0 8 0 2 3,600 
140 33 (0 7 O|... 32,340 
50,340 sigs ve wae 50,340)... Be) ind -- | In embankments. 
550 10 0 DO! | eee) wee” - es see eee esa ve sé. 16,500) .., ue To vaults. 
45] 15 0 20] 6]... «. si eee ies ies eas 8,100] ... «. | Ditto. 
300] 10 0 BO] wee | vee one ses wee on one 15,000)... ww. | Ditto. 
400 16 0 410).. 30,933 
240 90 0 1 0O}].. 21,600 
2,360 | 100 0 1 0)... | 2,36,000 eos ee a soe [2,88,533} ‘ie + | Inchannel. 
34 15 0 440] 0] oe see eae eee nee eee 2,295) ... eae eee Ditto. 
54 25 0 24 0 2 6,750 
100 | 75 0 1 Of]... 7,500 oe 14,250)... ove ton tae ate «| From 16th mile in baskets, 
ee distance 150 feet. 
50] 25 0} 19 Of ..].. .. oes bee eee oes tes ++» | 16,250; ... | Sand removed from top of 
36 | 26 0 7 ol... 6,550 aqueduct. 
15 5 0 3430] 2 4,025 
120 7° 0 7 O}.. 5,880 
60 5 0 44 0].. 1,350 ase see mr eee we s+ 117,807]... | Preparatory to dressing 
——__| slopes, 
600| 38 o| ... Stal fiaee cots a eas on = iad wee es | 22,800) 
33 11 0 1 0 4 1,012 
a3 ll Oo ll 0 4 12,192 
45 12 0 10 0 4 21,600 
lo} 18 0 6 0/... 480 ‘ne fon ama wes see eo» | 34,224) ... | For foundation of lions 


Grand Total... 























and embankment steps. 
...  {12,96,903]82,01,483]8,63,505/1,85,340) ae 68,281] 22,800 Earthwork, &c. 


(Signed) A. G. Goopwyn, Lieutenant, 
Executive Engineer, Northern Division, Ganges.Canal Works. 
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Asstract of the foregoing. 











Masonry. Earthwork. 
Description. Pukka bye 
Miscel- i 
Plain. | Step. | Arch. Plaster, | 15th Mile. 16th Mile. on Boorse 
laneous. rears. Tl nT Me, anks, 
us Horses. | Horses, | Men. Men. Men. 


Cubic feet./Cubic Feet.|Cubic Feet./Cubic Feet.| Sq. Feet. Cubic Feet. | Cubic Feet. |Cuble Feet.| Cubic Feet. Cubic Feet. 
Revetmments .........cssseesee 2,91,372] 1,08,342| 48,242 aise 1,56,203* 1,24,668 2,26,215 ise 10,800 1,822 
Embankment steps. ee se 1,27,008) wad fe aa aa one 












































Pedestals of Lions . 19,734 see ad vey ods 6s 
Channel ........ a “ee 5,00,966 | 3,99,300 | 2,02,112 ses 1,94,525 
Embankments.. 21,30,206 | 7,55,758 see 12,195 2,89,074 
Totals ............ 3,11,106} 1,08,342) 48,242 | 1,27,008) 1,56,203 27,55,840 | 13,81,273 | 2,02,112) 22,995 4,85,421 
Anstract of the foregoing—continued. 
Earthwork. 
_— 16th Spreading ‘ Removing Prepa- 
Description. Mile. Earth Removing ; Sand from : ratory to ‘ 
In already from Puddling. Top of Foundations. dressing Dressing 
baskets, | deposited, | Channel. Aqueduct, Slopes. Slopes. 
Cuble Feet. Cubic Feet. Cubic Feet. Cable Feet, Cubic Feet. Cubic Feet. Cubic Feet. Square 1 Feet. 
Revetments .......... aie ave 66,356 ee ea wie fea wa 
Embankment steps.... a ae a a Nee 
Pedestala of Lions ......... aes ast a Ss see } 34,224 a ms 
Channel ............. os eee 1,35,000 ee 2,90,828 16,250 fee +e sea 
Embankments....... Beeksces 14,250 50,340 1,07,875 wee aes tes 17,807 22,800 
Totale w.sssesreee 14,250 1,85,340 1,74,231 2,90,828 16,250 34,224 17,807 22,800 





Earth rammed round quadrantal and other steps, and below esplanade of cattle ghat. 
Revetment broken up for foundations of lions. Lions commenced. 

Clearance of argillaceous deposit on revetment. 

Parapets of Roorkee cattle ghats commenced. 

Earthen centering for main arch work dressed, 

Earth excavated below canal bed for plastering, and refilled. 


(Signed) A. G. Goopwrn, Lieutenant, 


Executive Engineer, Northern Division, Ganges Canal Works. 
Roorkee, 1st May, 1858. 





* Of this quantity 1,168,171 square feet are completely finished. The remainder is unpolished. 
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APPENDIX D. 


GenerAL Instructions for the Executive Orrtcers of the Tutrp, Fourtu, Firtu, and 
Sixru Divisions of the Gances CanaL Works. 


Tur establishment authorized for the executive supervision of each of the new divisions of works on the European 


: establishment 
Ganges Canal is as follows :— ratio 
1. Executive officer and two assistant executives. sion. 


Overseers, as they may be required, for the supervision of work; but only one in the first instance. 

2. The Schedule given below* shows the limit of the permanent establishment as sanctioned by Ultimatelimit 
Government, but it will be understood that a portion only will be required at present, and that no addition ae ae, 
to the numbers and salaries specified in the following paragraphs will be made without the special sanction tioned. 
of the director of the works, 

3. Exauish Orricr.—An accountant and one English writer will suffice in the first instance. Their English office, 
salaries must depend on the nature of their qualifications. To secure the services of known and efficient auleed. oe 
men, the full salaries of 100 rupees and 45 rupees, respectively, may be given; but considering how small 
the expenditure and how simple the accounts will be for some time, I would prefer, in the first instance, that 


a young man be taken on trial as an accountant on a salary of from 60 to 80 rupees per mensem, 











4. Native Orrice.—The undermentioned native office establishment may be entertained at once. Native office, 
ag now re- 
1 Moonshee 2s i ii aie a8 .. at 20 rupees per mensem. quired. 
2 Native levellers .. S ae . aye «+ 5, 15 or 20 rupees per mensem. 
(According to qualifications.) 
1 Native doctor... eis sue ee ee .. at 15 rupees per mensem. 
2Sowars .. a es ine oe ee - » 1, each per mensem. 
1 Duffadar .. beg ee ae ue Sid sce gp OS 4, 9 
4 Burkundauzes .. ws = age <a cg nity Ae 5g % 
1 Chupprassy Se oe . oa oe sey Foy ” 
2 Chupprassies ve a i se ox ahem yet os Ge ” 
4 Classies .. a2 ae Pe = as be oye CE “Oy oF 
* EnaiisH OFFICE. RS, ALP. RS. AL PL 
Rs, ALP. RS, A. P. Brought forward ... . 939 0 0 
t European accountant see ea «. 100 0 0 
1 English writer Ne Gs wie ww. 45 0 0 TRESSURT 
: 1 Treasurer ... eos sor ose -- 20 0 0 
1 Assistant ,, a oe nee «. 25 0 0 
» 1 Assistant treasurer an tas -«. 10 0 0 
170 0 0 
1Jemadar ... nt “as on - 68 00 
Native OFFICE. 1Duffadar... uae se Ra - 60 0 
| Moonshee tee ee ee 9000 16 Burkundauzes, at 4 rupees each . 64 0 0 
1 Assistant moonshee ws os . 15.0 0 108 0 0 
1 Native surveyor ... sae ans «. 25 0 0 
1 Native doctor ain es sais « 15 0 0 Worse. 
2 Sowars, at 15 rupees each Ay .. 30 0 0 1 Mistry smith nae see rr . 25 0 0 
1 Duffadar of burkundauzes aie . 6 0 0 1, carpenter ... See as «. 25 0 0 
4 Burkundauzes, at 4 rupees each ... -- 16 0 0 1, bricklayer... ie a « 15 0 0 
1 Chupprassy ... Pa ni aie . 6 0 0 1 Assistant mistry bricklaye ate .. 12 0 0 
2 Chupprassies, at 5 rupees each ... -. 10 0 0 1 Jemadar of Chupprassiea be -- 8 0 0 
4 Classics, at 4 rupces each... wi -» 16 0 0 10 Chupprassies, at 5 rupees cach ... «. 50 0 0 
— 169 0 0 135 0 0 
. Carried forward... .. 339 0 0 Total... ves we we 5820 0 


And permission to employ, with detached parties on works under overseers, one moossuddie at 10 rupees, one chupprassy at 
5 rupecs, and a guard proportionate to the stores and treasure in his charge. 


112 THE GANGES CANAL. [APPENDIX D. 





otlee nt now 5. Taz Treasury Orrice and Guarp will not at first be required. 
ee 6. Worxs.—The executive engineer may entertain at once, one mistry smith, one ditto carpenter, one 
ment for ditto bricklayer, at salaries not exceeding 15 rupees, for employment in the workshops; at 12 rupees, to 
wroEKR. superintend the building of the workshops and pukka bench-marks. 
ea 7. Each assistant or overseer, detached, to have a mootsuddie at 10 rupees, a chupprassy at 5 rupees, 
detavhed and a guard of four Burkundauzes, of whom one would receive 5 rupees, the others 4 rupees per 
srt #92 penser 
First business 8. The first business of the executive officer will be to obtain by his own labour and that of his 
ne oo assistants and native levellers accurate information of the surface levels of the country throughout his 
* — division. 
- joneitode: 9. He will first select two masonry bench-marks, respectively at the upper and 
levels to be lower extremities of his district, as near the probable line of canal as possible, 
rat carefully using for this purpose some distinguishable existing object not liable to displace- 
ment, or, in the absence of such, he will build a masonry pillar of the form noted in 
7 the margin. The relative levels of these two points will be accurately ascertained 
by several trials, and the level of the upper one will be provisionally assumed as the 
: F ] zero, or starting point, for the general levels of the division. 
These levels 10. In the foregoing paragraph, I use the word “ provisionally,” because the levels of all the divisions 
0 be ultimate- 


ly referred to Must ultimately be referred to the sill of the Myapoor regulating bridge; and the executive engineer of the 


Oat ofthe Munglour division, who has already referred his levels to the work above mentioned, as a zero point, will be 
yapoor re- 


gulating instructed to fix the level of bench-marks at the south-eastern extremity of his division on both sides of the 


bridge. Kulee Nuddee, and to communicate these levels respectively to the executive officers of the Bolundshuhur 
and Futtehgurh divisions, who, having referred their levels to the same standard, will communicate the 
result to the next in succession: and so on. 

Connected 


nee 11. In connection with the work above described, the executive engineer will take, or cause to be taken, 
ieee a combined series of longitudinal and cross levels over the whole of his district. The proximity of these 
Iaiddown. —_Jines to each other will be regulated by the nature of the country (whether undulating, flat, or having a 


uniform slope), but should be such as to mark clearly the principal water-shed lines, as well as all the lines 
of drainage. 


More a 12, The results of this examination would be best exhibited on a map, drawn to a scale (say 4 inches to 


result of the a mile) that will admit of each level point being shown, with its height (referred to the Myapoor zero) 
levels. written in figures. 

Specific object 13. The object for which this information is required, and which, therefore, should be kept steadily in 
ofthe inquiry. + iow while collecting it, is to facilitate the selection of the best possible line for the main and branch canals as 
well as for the irrigation channels or rajbuhas for distributing the water to the villages. 


Principal con- 14. In selecting the line for the main canal, the following points will be carefully considered :— 
siderations in 

eee I. To keep the canal as much as possible on the highest ridge, so as to facilitate the distribution of water 
canal. 


for irrigation, and not to interfere with the drainage of the country. 
II. To ensure a depth of cutting which will provide earth sufficient for the requisite embankments, and 
keep the canal nearly, if not entirely, “ within soil.” 


III. To keep the canal as much as possible in straight lines, and when a curve is unavoidable, that it 
should be of not less than two miles radius. 


Selection of 15. In selecting lines for rajbuhas, the first only of these considerations need be observed. The 
Te #ay- level of the water in these channels should be az a general rule slightly above that of the adjacent 


lands, and their general direction would of course be regulated by the position of the villages to be 
irrigated. 
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16. In carrying on the series of levels above described, it is very important that Bensh-miarks 
permanent bench-marks should be established at short intervals, and where wells, tombs or bished ae 
small religious buildings may not be met with in localities suitable for this purpose, it will aor inter- 
be advisable to build small blocks of masonry of the size and form noted in the margin, 
and numbered. It is evident that the utility of bench-marks will depend, in a great degree, 
on the facility and certainty of their identification, the means of which must therefore be 


carefully provided by the surveying officer. 








17. When an existing building may be used as a bench-mark, a sketch of the building should be made Existing 4 
in the Field Book with such a degree of accuracy and detail as would enable another person to recognize the 35 benche 
object without difficulty. The part of the building on which the levelling stave is placed should be that boii 
least exposed to injury, and should be carefully marked in the sketch. noted in the 

18. To obviate mistakes from indifferent drawing or the general similarity of wells, suttees, &c., the his 2 
dimensions of one or two principal parts of the building should be accurately measured, and noted in the againee shed 
sketch. As an additional precaution, it would also be advisable to take compass-bearings from the bench- takes. 
marks, to two or three conspicuous objects within sight. 

19. Where pillars of masonry are built as bench-marks, the numbers (which will be cut in 3-inch figures Means to be 
on the plaster in a niche or recess of the pillar) would afford a sure means of identification; but lest these a 
numbers should be defaced, it would also be expedient to fix the position of the bench-mark, by bearings to of the pillars. 
conspicuous objects, as above described. The levelling stave should be placed both on the top of the pillar 
and on the plinth, and the level of both these surfaces should be recorded, as a precaution in the event of one 
of them being injured. 

20. Bench-marks, fixed with the care and precautions above prescribed, will be exceedingly useful for Uses to be 
fature reference, and as a check on the native levellers, whose work will always begin and close upon these cee 
fixed points, and may be received with confidence, when it is found to agree with a standard with which the 
operatérs were not previously acquainted. 

21. During the examination of the country, the attention of the executive officers, and assistants, should Inquiries re- 
be directed to ascertain the localities and quality of building materials to be obtained in the district, such as eee 
kunkur, or marle, fit for the preparation of cements, block-kunkur suitable for building purposes, and brick, &«-. 
earth, &c. The value of different kinds of kunkur for cement should be tested by experiment, and the 
result reported for the information of the director. 

22, After the main line of canal shall have been approximately fixed, arrangements may be entered into Arrange- 
for the manufacture of bricks on that line, wherever fuel may be available; the quantity being regulated by Hike 
a rough calculation of the requirements, according to the printed estimates, and with reference to the bridges, 

&c., required on rajbuhas. 


23. When the direction of the main line has been definitely decided Main line to 
on, the central, or mesial line, should be laid down with the greatest care, Treo 
and marked with small masonry pillars, at distances of not less than one- ome pil- 
third of a mile apart, so as to be easily visible, one from the other; and in 
cases of change of direction, a pillar would be built at each of the tangential 


points, and a third at the intersection of the tangents. 


24. The pillars built for the above purpose (and which will serve as points Description of 
of reference for levels as well as for direction) will be circular in Pillars. 
plan, and of dimensions as per margin. Those at the intersection 
of tangents will be of a different pattern; thus: ( 





Q 
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Bridge sites 25. The sites of the bridges and other masonry works would then be determined in communication with 
vel coed: the director, by whom specific instructions would be issued, regarding the details of their construction. 

and chokies 26. It will generally be advisable to construct the first and second class chokies, as soon as the line of 
built. canal and sites of bridges, have been determined. 

Estimate ot 27. The exact length and longitudinal section of the main and branch lines of canal being determined, 
earthwork to 


ie prepared, the quantity of earth-work will be calculated, and an estimate will be framed and submitted to the director, 
of the time probably required to complete the excavation, with reference to the resources of the country and 
facility of procuring contractors. The director will then communicate his orders, regarding the period for 
commencing the work. 

Workshops to 28. In the schedule of Establishment, in paragraphs 1 and 2, are included one European overseer, a 


Peles blacksmith, and a carpenter mistry. The object of the early entertainment of these men, is the establish- 


ployed. ment of a workshop, at or near the place, where the executive officer may fix his head-quarters. The 
blacksmith’s department would be employed in the manufacture of tools, such as mamooties (fourahs), 
pickaxes, felling axes, &c., and the carpenters in the preparation of brick-moulds, soorkhi mallets, cubic 
measures for lime and soorkhi, 10 feet and 5 feet rods, and wheelbarrows, &c. 

Nature of 29. The building for the workshops may be on the same general plan as that sanctioned for the 

Paleine ter Munglour division, of which I inclose a ground-plan and elevation (Appendix A.), and for which an estimate 

shops. must be submitted. 

Levelling and 30. The executive officer will be provided, in the first instance, with one large levelling instrument, and 


SSeiente "as many smaller ones, up to six, as can be obtained, previous to the arrival of those commissioned from 
, 


howtobepro- Europe. He will also be supplied with a theodolite, if such can be obtained from the magazines; otherwise, 

a he will have to wait for those ordered from home. Some pairs of levelling rods (probably as many as may 
be required) will be forwarded from the director’s office. 

Certain in- 31. For iron measuring chains, and as many mamooties, felling axes, &c., as are likely to be required 

caine in carrying on the levelling operations, indents on the nearest magazine will be prepared by the executive 
officer, and transmitted through the director’s office, for sanction. 

Bills for sala- 32. Bills for establishment salaries will be submitted monthly in the usual form, the general aythority 

bitten being quoted in the heading, and the special authority for any change or increase of salary being separately 

how prepared. stated. The usual form of attestation will be appended to the bill, which must also be accompanied by 
acquittance rolls, in English and Persian, signed or sealed by each of the establishment in the receipt of a 
salary amounting to 10 rupees a month or upwards. The names as well as the designations of all the 
establishment receiving 10 rupees a month or upwards, must also be entered in the body of the bill. 

poaaidnan al 33. All expenditure on works will be charged and submitted quarterly, agreeably to the appended copy 

becharged Of “ Rules” (Appendix B.) promulgated by Government, North-Western Provinces, and communicated to 


quarterly. — me in Mr. Secretary Thornton’s letter No. 500 A, of the 25th August, 1847. 

Form of the 34. The first bills will consist of little more than the contingent expenses of surveying, but when there 

ee may be occasion to charge for work admitting of measurement, the bill will be prepared in the usual 
departmental form, and will consist of a statement of expenditure on labour and materials (separately) for 
each work, an exhibition of the rates at which each description of work was actually exccuted, and a 
comparison of the actual and estimated rates. 

Measurement 35. To each bill will be appended a statement of measurements of the work charged for, and a gurvey 

eee te report in the usual form. 

report. 36. The whole quarterly expenditure, though included in one bill, will be shown in separate items 

Detail of the 


quarterly specifying the several descriptions of work on which it was incurred. The precise detail of this sub-division, 

bila. for each principal work, will be prescribed by the director. 

The rates to 37. In preparing the comparison of actual and estimated rates, the executive officer will bear in mind, 

bose that it is the object of Government, that the rates exhibited should be those of the actual cost of each 
description of work. The heading of this part of the bill will be worded accordingly, and the attestation, 


on honour, will be held to apply to the rates as well as the amounts charged. 
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38. The “ comparison of rates” will be followed by an “explanation of differences,” in all cases where Exulanstion 
there may be a discrepancy, one way or the other, between the estimated and actual rates. SE EERE: 

39. The expenditure on materials will be brought forward in the manner described in clause IV. and Expenditure 
in paragraphs 5, 6, and 7 of clause III. of the annexed “ Rules.” on materials, 

40. The accounts of expenditure kept by the executive officer and required by him from his sub- Accounts to 


ordinates must be closed monthly, and will be prepared with special reference to the system of accounts bashed the 


embodied in the Agra Government “ Rules.” officer, 

41. The forms prescribed by the Military Board for the accounts of the Department of Public Works, Forms of ac- 
are appended to this communication (Appendix C.), but a modification of this system has been generally aerial by thé 
adopted in the Canal Department. Military 


42. The “ Day Book,” as prescribed, is intended to be sent in daily to the executive officer, and this Modification 
would be attended with much advantage, where extensive works are being carried on at one spot under the of these forms 
immediate supervision of the executive officer. As, however, it generally happens in the Canal Department cupid an me 
that the expenditure is incurred by assistants or overseers at different localities, and not under the imme- partment. 
diate supervision of the executive officer, whose duty it is to control the whole, it has been found convenient 
in practice to combine all the information contained in the “Day Book,” in a monthly statement, the form # 
of which is appended. (See Appendix D.) 

43. The only real difference between this method and that of the Department of Public Works is, that Difference 
the expenditure is reported, in the one case daily, in the other monthly, to the executive officer; the degree rasiibag tears 
of detail in both plans may be the same. 

44. The precise form in which the daily expenditure shall be reported to the executive officer is left, in ‘The accounts 
some measure, to his own discretion, under the proviso that the accounts of all his subordinates shall be {p Contain all 
susceptible of easy check, and that they, as well as the books prepared from them in the executive engincer’s tion required. 
office, shall contain all the details of information expected or required by the Military Board or by 
Government. 

45. A list of periodical papers, to be transmitted to the director’s office, is subjoined. (See Ap- List of peri- 
pendix E.) odical papers. 

46. Whenever it may be necessary to take up ground for canal purposes, or to cut down trees, or Rules forcom- 
remove wells or buildings, interfering with the line of canal, the proprietors of such land, trees, or buildings pensation. 
will be entitled to compensation, which will be awarded in strict accordance with the rules laid down in 
Mr. Secretary Thornton’s letter to the Sudder Board of Revenue, No. 360, of 27th January, 1845, a copy 
of which forms Appendix F. 

47. In accordance with the instructions of his Honour the Lieutenant-Governor, North-Western Assistance 
Provinces, communicated to the Sudder Board of Revenue, North-Western Provinces, under date the SO 
25th August, 1847, the revenue officers of the districts through which the Ganges Canal will pass have districts. 
been apprised of the approaching commencement of the work, and have been directed to afford every 
necessary assistance to the officers of the canal in their progress through the country. It must be under- 
stood, however, that the executive engineers are not to rely upon the assistance of the civil officers to 
procure labour or carriage for the works. These will be generally obtainable by good management, and by 
a system of regular payment and considerate treatment of the parties employed. 

48. The executive engineers will impress upon all their subordinates the necessity of treating with the Due respect to 
consideration due to their official functions the native officers of the revenue and police departments with ae Pa 2 
whom they may be brought in contact in the discharge of their public duties. venue and 

49. In the execution of work, it is advisable to adopt a system of contracts, whenever such can be . pra 
obtained on reasonable terms. The works most easily susceptible of contract are—the excavation of a cut work recom- 
or formation of an embankment, of a given section; manufacture and carriage of bricks, lime, and soorkhi; aa nee 
quarrying and carrying blocks of kunkur, &c. ; 

50. When hired labour is employed, that supplied by the neighbouring villages, and paid daily, is Remarks upon 
generally the most economical; but when larger parties are required than the neighbourhood can supply, or hired labour, 


Q2 


Organization 
and descrip- 
tion of beldars. 


Collective 
preferable to 
individual 
tasks, 


Terms on 
which abaence 
on the plea 
ofsicknesscan 
be granted, 


Indents for 
stationery. 


Decisions on 
references on 
different sub- 
jects, 
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when any particular work is in progress (such as block-sinking), which requires practised workmen, it then 
becomes necessary to employ labourers (beldars) on monthly pay, and to enforce strictly a system of task 
work. 


51. The beldars should be divided into mudduts, or squads of thirty to forty men each, under charge of 
a tindal, who will receive 6 rupees per mensem, and who will be generally held responsible for the conduct 
of his men, and may be punished for their remissness, at the same time that his authority is strictly upheld, 

52. It will be generally found advisable to assign collective rather than individual tasks, z. ¢., to measure 
out a certain portion of work to a whole squad, and not to each beldar. On this plan, each man has a direct 
interest in seeing that the others work, and in preventing truancy and skulking. 

53. When large parties of monthly paid labourers are employed, it is important that the terms on 
which absence on the plea of sickness can be allowed should be well understood. The method in use in 
the northern division of the Ganges Canal is recommended for general adoption. It is as follows :— 

Hospital accommodation is provided for the workpeople in the event of sickness. Men who have been 
injured on the works receive full pay during their hospital treatment. The other hospital patients receive 
half-pay. Men who absent themselves from work under the plea of sickness, but do not go into hospital, 
receive no pay while non-effective. 

54, The executive engineers of the Ganges Canal are supplied with stationery from the Government 
stores, on which an indent, prepared agreeably to the accompanying form (see Appendix G.), should be 
submitted through the director's office, as soon as possible after the 1st July of each year. 

55. To prevent the necessity of future references, I subjoin (Appendix H.) a list of questions which 
have been referred from time to time by executive officers, and the authoritative decisions thereon, in parallel 


columns, 
W. E. Baker, Major. 


Roorkee, September 30th, 1847. Director, Ganges Canal Works. 


Appenvix B. 


Rules for keeping the Accounts on the Grand Ganges Canal. 


1. The works shall be executed agreeably to Major Cautley’s designs. No deviation from the principles which 
have been sanctioned by Government to be made without the previous approval of the Military Board. The director 
will be competent to authorize such modifications as may be necessary to the efficiency of the work in progress, report- 
ing the same immediately to the Military Board. . : 

2. When money is required for the execution of works, application will be made by the executive enginecr, 
through the director, to the accountant, North-Western Provinces, who will issue an assignment for the amount. 

3. For the Northern Division. : 

{i.) The executive engineer of Works will submit to the director a bill for three (3) months’ work prepared in the 
usual departmental form, i. ¢., exhibiting quantities, rates, and amounts, and accompanied by detailed measurements of 
work done. 

(ii.) The materials used to be charged for on rates furnished by the executive officer of Materials. eye 

(7ii.) When the rates of work differ from the estimated rates, full explanations to be given at the foot of bills in 
the usual manner. ~ 

(iv.) The bills after careful examination by the director will be submitted with his remarks to the Military Board. 

(v.) The executive officer, whose duty will be to collect and prepare materials, and to take charge of bullocks, 
carts, &c., will submit quarterly to the director, for transmission to the Military Board, a detailed statement of expen- 
diture and results in each item of his charge, including carts and bullocks, accompanied by such explanations as may 
appear to be necessary. ; h 

(vi.) To the above statement will be appended a balance sheet, showing on one side the actual expenditure on cac 
item, and on the other the amounts received from the executive engineer of works, and the stock in hand. . 

(vii.) He will also submit a list deduced from the above-mentioned accounts of prices of materials, bullock hire, 
&c., which he proposes to charge, during the ensuing quarter, to the executive engineer, to whom it will be communi- 
cated by the director, if approved. : stot 

(viii.) The executive officer for materials will get advances from the executive engineer of works, and wil write 0 
per contra the value of materials supplied. 


APPENDIX A. 
General Plan of Workshops 
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4. In the smaller divisions it may be expedient from motives of economy to unite in one officer the functions of 
the two allowed to the 1st division. ; ; a 

(ii.) The executive engineer of a smaller division will therefore keep and submit quarterly to the director distinct 
accounts of works and materials as laid down for the two officers of the 1st division. 

5. On completion of any work extending through more than one quarter, the director will draw out and submit to 
the Military Board a comparison of its actual cost with that estimated, at the same time reporting on the quality of 
work, &c., &e. Every work commenced and completed within the quarter will, by the director, be separately reported 
on, as to its quality, &. : , 

6. General accounts of expenditure on the canal works of all descriptions will be kept in the director's office, and 
balance sheets will be submitted to Government, quarterly or half-yearly, as may be required. 


J. Tuornton, Sec. to Gout. N. W. Provinces. 


APPENDIX C. 


Forms to be observed by Barrack Masters in keeping Accounts; approved and adopted by the Military Board, 
on the lst May, 1821. 


As an uniform system of accounts should be adhered to throughout the barrack department, the following forms 
are selected as the most convenient, with reference to the documents required to accompany bills for work executed. 

Each district barrack master must keep five books, viz., No. 1, a Journal or Day Book; No. 2, an Abstract of 
Daily Cash Payments ; No. 3, an Abstract of the Daily Expenditure of Materials and Labour ; No. 4, a Stock Book ; 
and No. 5, a Book for Advances in the shape of an Account Current. 

In Book No. 1, all the disbursements of every description must be inserted each day, under its proper head; when 
a payment is made for general purposes and not for any particular building, it must be entered under that head. 

Book No. 2 is intended for easy reference. The horizontal columns show at one glance of the eye the amount 
expended each day on the several works, as well as the total expense of the day. The vertical columns, when added 
up, show at once the total sum expended on any work up to any fixed date, as well as the total expenditure. This book 
by being kept up regularly will be found to save much time. 

Book No. 3 is intended to record the labour and materials expended each day on different parts of the same 
buildings, For this purpose several pages or half pages must be allotted to one building, viz., half a page for the 
foundations, one or more pages for the superstructure, roof, floor, cornice, &c., &c. It affords the means of adding up 
separately and readily the expenditure on each part of a building, and when this book is accurately kept, nothing is 
more simple than the making out the bill at the completion of the work. All that is required is to take the total of 
each description of work, and the bill is ready. 

No. 4 is to show readily what materials have been purchased, the average cost of them, and their appropriation. 

No. 5 is the same description of book, but has reference to individuals instead of materials; it is a personal 
account current with each contractor, merchant, agent, or head mechanic, showing what advances have been made and 
what has been received for the money, or what is due. Each account with a native must be balanced monthly, and the 
man’s signature affixed, or his acknowledgment of its being correct tacked to it. With Europeans it may be sufficient 
to balance the account quarterly. 

The book No. 3 cannot be kept accurately unless a sufficient number of lallahs or mohurrurs are kept at the 
works to see what labour and materials are used, and to send to the office a daily report in writing, which should be 
filed as soon as it has been entered in the books, 

Experience has shown that the first expense of keeping up a sufficient number of writers is amply compensated by 
the advantages of an early adjustment of accounts, and it will be readily seen that it is much easier to write a few 
lines in the books daily, than to have intricate accounts to make out when any work is finished ; and in the event of 
any sudden removal or any accident occurring to a barrack master, his successor will easily continue the accounts and 
adjust all claims. A set of books of the preseribed form must be kept at each post or station, and when this cannot be 
done in the English language it must be done in Persian or Bengalee. 

When money is sent to a native agent or overseer to carry on works at an outpost, he must be ordered to send 
regular monthly accounts, and to show by the attestation of the parties concerned, that all advances on account have 
been regularly balanced and adjusted for the past month. Receipts in duplicate for all advances must be regularly 
executed. 
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No. 1.—Form of Day Book. 
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ee 

















hi Sraste No. 2 Line. RS. A. P.| RS AL OP 
1 1 mate mason Ae oe eee 0 4 0 
44 masons, at 24 annas each ... 3 sa 614 0 
27 beldars, at 8? pice each 215 8 
105 coolies Ist at 24 annas each 711 6 
35  ,, 2nd atl annaeach . avs es 2 3 0 
19 boys, at 2 pice each e's aes a 1 211 
1 mate bheestie eee ais sag See 0 2 6 
15 bheesties, at 2 annas each ... oa see 114 0 
10 bundaries ; 1 4 0 
1 mate and 8} carpenters at 24 annas each . 1 8 8 
6 sawyers 015 0 
16 chakees 415 4 
3113 2 
StasiE No. 4 Line. 
1 mate mason : arr 0 3 0 
12 masons, at 24 annas each ... or sea 114 0 
15 beldars, at 3? pice each... ae ace 110 6 
27 coolies 1st at 2} each axe ice tes 115 9 
7 yy tie eile a ae 511 3 
Total expended 1st February, as per figured cash abstract | ... a8 37 8 5 
ADVANCES FOR GENERAL USE OF THE DEPARTMENT. 
2 | To Shaek Ramjaun, for lime... aes a8 wis -- | 3800 0 0 
» Googee Churn, Mistry, for bricks... tee vee .. | 200 0 0 
y, Jugun Churn, ditto for firewood ane ae ove ade 50 0 0 
», Ramgeeon, for Soorkhi Ars nee sas 20 0 0 
570 0 0 
WorkMeEn. 
Quartermaster Sergeant's House, Infantry Lines. 
1 mate mason ... a oes ame 0 4 0 
50 masons, at 24 annas ach... re tes 9 8 0 
912 0 
HospPitaL oF 2ND BaTTALion 9TH. 
1 mate mason ke ee Sud to 0 4 0 
61 masons, at 24 annas each... ee eee 9 8 6 
912 6 
CANTONMENT Roap. 
7 beldars oe ced ts see 014 0 
2 4, boys bes wes we it 0 3 0 110 
he ee 
Total expended 2nd February, ditto 590 9 6 
= | a a 
3 | Advanced to Jan Ullee, native agent at Mullye... 100 0 0 
Advanced to Lallah Gunga Ram, at Kishen Gunj see 50 0 0 
Advanced to Goolmahomed ditto Chuppra es 500 0 0 
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No. 2.—Form of Cash Abstract of Daily Cash Payments. 







Quarter- Hospital Banta AAvances 
Stable Stable general use # 
Date. No. 2 No. 4 ment of the a 
. poe Infantry . Roads. Depart- 8 
Lines, Regiment. ment, Ne 
1816. RS. A. PRS. A. P| RS. A. PRS. A, PRS. AL OP. RB, 


February 1 81 13 2/5 11 38 
912 0)912 61 1 O} 570 


650 


No. 3.—Fieurep Anstnact of Daily Cash Expenditure of Labour and Materials, 








































Number Z Pe 3 oi i 
of Description of Building. = g |e - ae 3 S z a . _ 
| S/o a = : : 
Rm) A |mloic AjOj;2/O) A; Ala | a 
c. FT. | Mp8. | MDS. | srs, 
192 9 | Foundation wall, 19th December, 1815 | 1 5] 4 Wacelees .- L000) 2] 3 | 20 
10: | Asef etia 51-8 {1-8 | 3 
257 3 | 500) 1 
480 Total cubic feet in foundation . 
200 | Superstructure, 21st December 





210 


210 23rd 


” ” 


Total cubic feet in superstructure 


300 | Plaster wall, 23rd December 






250 | Roof wall, 28rd December 


230 | Cornice wall, 23rd December 








Total running feet of cornice 
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Total Dis- 
bursementa 
each day. 
For particu- 
lars, see 
Day Book. 


RS. 6A. PY 


37 8 5 
590 9 6 
650 0 0 


Total 
Expenee. 
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No. 4.—Form of Stock Book. 

















1815. 
January — | — bricks, received from Ramjaun, 


— bricks issued for the quarter 
brick contractor, at — per — 


guard of the 9th Regiment 
Native Infantry, at — per — ... 


Balance in store 











— maunds lime issued for white- 
washing Artillery Barracks, at a 
100 maunds : 

— maunds lime despatched ‘to 

Captain A. B., for Commercial 

Buildings at Malda at cee 100 

maunds ... 


March — | — maunds of lime, received from 
Mr. A.B., at—per 100 maunds _— 


Balance in store 


March — | — ferrahs of Kooah received from — ferrahs of Kooah issued for the 
C. D., contractor, at as 100 Cantonment Road, at Bet 100 

ferrahs iat se _ ferrahs ae tee _ 

Balance in store _ 

April — | — saul timbers, received, &c., &c. _ June ~| — saul timbers issued, &c. _— 


Balance in store 





1819. | Dr. 1819. Cr. 








Mr. A. B. Lime Contractor. | Mr. A. B., Lime Contractor. 
June : To amount advanced to you in June - | By — maunds of lime delivered at 
cash, as per receipt per — maunds 
July -| » ‘ ” y»» — maunds of lime to Malda, at 
August -| , $3 3 per — maunds 
” ” ” ” 
» balance due to barrack depart- 
ment oes aoe ane 
Dr. Cr. 
Rawtonoo, Brick Contractor. Ramrtonoo, Brick Contractor. 
June 2 | To amount advanced to you in June 9 | By — 11-inch bricke delivered at... 
cash, as per receipt A _ » 23] ,, —12 inch 9 ‘s 
» 380] , — 11-inch 3 is 
July 11 ,, balance due to barrack depart- 
ment see aoe eee 





(Signed) C. D., Brick Contractor. (Signed) A.B., Barrack Master. 
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GANGES CANAL WORKS — DIVISION. 





Asstract of Workmen employed and Materials used on the undermentioned Works during the Month 



































of ——— 1847. 
3 Materials, 
. . : Qo 
=| |e Sielele]e 
@ o ‘ ° - 
& | 8 lslelslslal je 2) 3 ITIZISINI@! os rd 
it ale (eeslsisitiele] ¢] ete} & falslajala] 4 3 
Description. elo lslelelelslelgieal nm |o lel so lalalsals| e > 
3 @ |a/s] Sale ye| ele | we 1% S IBIS(5/5131 ma >| 
“ - Ss lotlotlalalorl of a Slot oo [Slelejsiel oo oy Ala! o 
5 a) 2 (eee(edlel e| ed] € (eels) 2 | eld) le lg 
g a | 2 (2lgisigigigizia| a | a ial S ISISiEISIS]) 2 |a|s | 8 [Bulga] 4 
z 2/4 RESEREE |S /3 6) & SiSeiSi6| & ala a 26 Ba) & 
| sRloR! | 
1 Regulating bridge Seetoctes 280; 310/70} 2) 4) 4/24] 8)...1... 19| 87{16) 3,650]...|...}...1...]...166,308 | 676) 676 676]...163 74.56) 747 
2| Excavation in canal for | 
TOULWAY .....cccnes ceonseees wel 21 52] 30; 2,521 275 
3] Excavation for channel of | | 
earthen aqueduct ...... sefreafecedees 19:13} 120] 225)30)12,758 |...)...)...h et vee see | coe | cee fecclecslevclecs| 897 
4) Brick kilns .......... 000. VS). Bis) WEP eledicbeaea] dee |! te] veo] aes odd i 69 
5| Bridge centres ............06 es | coe | 1OL..| 549] 4123)18)16) 2]... foe | cee [owe | URJ-l-| — 
6| Excavation for embank- 
TEDL oo. seseeseeeseeeeeeee wee [ote efefedefeteedteess 8 43] 79)...1 5,151 /-|-)-]-|-] — |—]—|—]-|-|-|-] — 
RR |__| 
i ! 
Total ..... eaenees 280 310/70 2) 4) 4/24 eo 249 eae a rh 16! 2/66,308] 676) 676) 676' i745 1,988 











Appenpix E. 
List of Periodical Papers. 


Monrtuty. 


Statement of correspondence. 

List of letters despatched by executive engineer. 

Estimate of funds required by executive engineer for the current and five ensuing months. 
Report on disposal of assistants. 
Progress report. 

Current expense bill. 

Statement of assignments received and realized during month. 


QUARTERLY. 


Return of warrant and non-commissioned officers’ bill for expenditure on works, with abstracts 
of quantity completed, &ec. 


Haur-YEarty. 


General sayer account, to accountant North-Western Provinces, and director. 


YEaRxy, 


Indent for stationery. 

Return of magazine tools. 

Return of levelling and surveying instruments. 
Descriptive roll and confidential report of overseers. 
Return of uncovenanted servants. 
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GANGES CANAL WORKS ———— DIVISION. 











Progress Report on the undermentioned Works during the Month of 1847. 
No. 1—Reeuratine Buinae. 
L. B, D. 
Part of Work. Description. zs 3 || 8 Contents. 
. o ‘ o : o 2 
2/s/s/e8]ei{a] 2 
me )| Ole] Sle} al Se 
C. FT. IN, 
1 Lime 
Pillars ee -- | Brick-work, masonry, mortar {1 Soorki/}5 | 6] 5] 6 9] 4] 332 9 O 
1 Sand 
a5 vie re i, 3 oa 5]..] 5]..] 1] 8] 4] 125 0 0 
4 Me aes z ‘ ie 5! 6| 5] 6|..| 9] 4] 90 9 0 
ii es Me at 5 5 5} ..] 5] ..]..] 6F 4 56 3 0 
: - if 9] 631 4{ 1a 2] 9] 2] 216 5 7 
e e K Fs 9] of} 3] 7H 1| 3} 2] 8121 3 
hs ‘ ‘ - 3{ 73) 3] 73) 1] 33 2 34 5 10 
: : . - ss 4] 93 4] 73] 1] 33] 2] 51 0 10 
” ; oe % 9 7 7] 13 .. | SB]... ] 9] 2 2 8 0 
‘i as . ; ¥y - 9) 7h) 1]... ] 1] 9] 2 33 8. 0 
Pier .. ve be y 3 . 6] 43] 3] 14) 1] 7] 2 63 010 
Pillar walls be a > “ 5] 73 2) 43) 7) 9} 2] 206 11 10 
” ies + 9 = a9 7; 8]..-| 3] 1]..) 2 310 0 
Cutstone, cornice... 7 ‘9 os 10]... 1].. 1}; 5] 2 28 4 0 
Pillar walls .. ov 7 Pi 3 2} 3] 2] 3] 9] 4] 2 94 6 0 
Parapet ee * ” an 10} 9} 2] 6] 2]..] 2] 107 6 0 
3 f. ee i: as ; 7) ..] 2]... 3] 9] 2] 105 0 O 
» ‘cornice oe 7 . si 4] ¢ 2} 3] 1]..] 2 19 1 6 
” oe o ” , e 2]../ 1] 9] 1] 3] 2 8 9 0 
Wing wall cornice .. - 95 3 29} 3] 3].. 1} 9] 4] 614 3 0 
” and bench ‘5 53 - 29); 3) 5] Gj 1]..] 4] 3821 9 O 
Be ek Fs - . . 29/ 9] 1] 6] 1] 8] 4] 293 1 4 
on, te» ae ” . iv 29} 3} 2] ..]..] 103] 4] 204 9 0 
Bench ne “ 7 * Ps 29); 3) 2]..)..] 6] 2 58 6 0 
. ae ee , . 7 29} 3] 1} 9] 1]..] 2] 102 4 6 
Wing wall... oe * ” o 29) 3] 2].. 1y;../ 2] 117 0 0 
Pillar a . < ae as 7|..} 4] 83] 2] 9] 2] 181 3 2 
»» cornice... we + 7 es 12] .. Li | sc 1} 9] 2 42 0 0 
i ae 5 5s - 6| 6| 4] 23] 2] of 2] 140 2 8, 
cornice .. oe pe ” $y Dp ca | ee 3]... 9] 2 3.9 0 
Piers... .. ie ss 7 ‘i 4] 13) 2] 53} 41 6) 9] 41010 6 
Walls to crown of arch i 7 a8 12]... 2; 6{ 4] 6] 94/1,282 6 O 
” ” 7 ” * 12].. 2 6 1 7 | 10 475 0 0 
” ” ” ” ” 6 23) 4 13; 1 7 9 365 9 9 
Arch .. 43 . ‘ 41| 9} 9] 9} 1} 69 ..] 636 0 7 
Ane ; ; : ‘ i 41/ 9/23] 4] 1] 6g] .. 1,522 1 5 
Total contents .. te ais ae : Ss ee, . - 18,363 5 2 
Deduct Piers a aie a a we o Vx 1’ 
” os we Be oe se e- 11x11 
i grooves ae ‘. oe ee - 10x09 
Balance total cubic feet of masonry .. ve . os +. se +» 18,288 5 9 
a a ee Set 
: 2 L. BOD. 
16,992 cubic feet of excavation done in making roadway across arches +. 177 x 82 x 3 = 16,992 cubic ft. 


R2 
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Earth excavated 


Earth excavated 


83,308 peela _,, 


Earth excavated ... 


GANGES CANAL WORKS —— 
Asstract of ExrenDITURE during the Month of 


Description. 


Work PEopte. 


280 masons, at per month 
310, 
70 
2 
4 ” 
4 » 
24 yy 
8 y 
19 mistrees 
21 mates 
249 
434 ” ” 
46 classies 
25,160 beldars 
4 carpenters n 
23 ” ” 
18 ” 
16 
2 


” ” 


” ” 


” ” 


THE GANGES CANAL. 


No. 2.—Ezcavation in Canal for Roadway. 
584°14 long x 50 broad x 5 deep = 1,39,035 cubic feet. 


[ APPENDIX b. 


No. 3.—Esxcavation for Channel of Earthen Aqueduct. 


4,590-64 long x 50 broad x 3 deep = 6,88,596 cubic feet. 


No. 4.—Brick Kiln. 
80,000 pukka bricks taken out of kiln... 


” nee 


No. 5.— Bridge Centres. 
Centres, planks, é&c., all taken down and sent into store, and planks all stacked at shop. 


No. 6.—Excavation for Embankment. / 
..» 4,853 long x 25 broad x 4 deep = 4,35,800 cubic feet. 





Amount. | 





12” x 6” x 23" 
12” x 6” x 24” 


DIVISION. 


Derm wwhUI] 3 
SCOMSDDOSSIOVSCSSOSSOBOOMWSO > 


ANINWOKP KEAN 


MATERIALS WITHDRAWN FROM STORE. 


66,308 24-inch pukka bricks 


676 cubic feet lime 
676 cubic feet soorkhi 
676 cubic feet sand 


56 Government bullocks in use. 


MATERIALS PURCHASED. 


1 seer rope, at 2 seers per rupee 

64 seers oil, at 6} seers per rupee ., 

74 earthen vessels, each , 
1,988 baskets, at 2rs. per 100 .. 


Total expenditure 


cocoooooooSCSCSOSCOSCOSCOSOOCSO 


a 
s 
> 


xq 
~ 
_ 


_ 


oe ew we 
oe ee 
cD 
aa 
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Total | Grand Total. 
RBS. OA OP. RS, A. OP 
| 
3,704 9 0 
43 4 11 


.. | 3,747 13 1 
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GANGES CANAL — DIVISION. 
Account Current of EXxpenpDITuRE for the Month of ——— 1847. 























Dr. Cr. 
pF Se a a nS SS 
Date. Amount. Total. Date. Amount. Total. 
Tn wk Pl ow me. oA P| ORO 
1847.| To balance in hand on 1847. 
1st as per last 1 | By amount expended 
account current .. 500 4 0 during the month of 
17 | To cash received from |1,500 0 0 as per abstract | 3,747 13 11 
20 | To 7 aA 2,000 0 0 30 | By balance in hand...) 252 6 1, 
4,000 4 0 ———_——_| 4,000 4 0 
Total .. a .» «se |[4,000 4 0 Total .. oa -» « {4,000 4 0 


APPENDIX F. 
No. 360. 


From J. Tuornton, Esq., Secretary to the Government, N. W. P., to H. M. Ettiot, Esq., Secretary to the 
Sudder Board of Revenue, N. W. P., Agra, dated the 27th January, 1845. 
Revenue Dept. 


Sir : 
"With reference to the correspondence noted below,* I ain desired to request that you will inform 
the Board that the Lieutenant-Governor, on the occasion of his late visit to Hurdwar, found that some difficulty and 
delay were still experienced in adjusting the amount of compensation for property required for the Ganges Canal. 
Advantage was taken of the presence on the spot of all the local revenue and of the Canal officers to come to a better 
understanding on the subject. 

2. The great object to be attained is promptitude in the adjustment of all claims of this nature, and security that 
payment for property taken, or suspension of demand for land occupied, be not delayed when the right of the claimant 
has once been recognized. 

8. These ends will generally be best attained by entrusting the award of compensation to the canal officers who 
are on the spot; but it is found that, with regard to property in land, those officers have difficulty in ascertaining the 
principles on which remission of the Government demand on the land is to be adjusted, or the persons who are entitled 
to claim the benefit of compensation on account of the land occupied by the Government. With respect, therefore, to 
this class of claims, the agency of the collector must still be employed, and due provision made for fixing on the right 
party the responsibility for any delay which may occur. 

4. The Lieutenant-Governor, therefore, proposes the following rules for adoption, and requests that they may be 
communicated, through the commissioner and director of the canals, to those whom they may concern, unless the Board 
are aware of any objections to their immediate adoption. 

5. The canal officers shall settle all compensation regarding houses, trees, crops, wells, and buildings, and shall pay 
the money from their own treasury, taking receipts as vouchers and acquittances from the owners. The revenue officers 
are always at liberty to represent any case in which they find the compensation awarded to be inadequate, or the 
proceeding to have been conducted in any objectionable way. 

6. The collector shall settle compensation regarding land, however occupied,—whether by crops or gardens; 
whether cultivated, culturable, or barren; whether khalisah or lakhuraj. In such cases, the canal officer, as soon as he 
has laid down his line (dagh bel), should give certificates to the tehseeldar and collector, stating the quantity of land 
he requires and which he has marked off, and the date on which he requires that it be vacated. This date should 
generally be that on which all the standing crops will be cut at the termination of the current Fussily year. It will 
then rest with the tehsceldar immediately to ascertain and report to the collector how and by whom the land is occupied, 
and on what terms remission of jumma or compensation should be given, under existing rules. It will rest with the 
collector to provide that the terms be definitively settled by the time when the land is required by the canal officers, or 
as soon after as possible, and that no unnecessary demand is made on the zumeendars for the land thus taken. The 
collector, when reporting to the commissioner his proposed remission for the confirmation of Government, will furnish a 
copy of his report to the director of the canal, in order that an opportunity may be afforded to that officer of offering 
any remarks on the transaction that may occur to him as affecting the charge on his works. 


* Letter to Secretary, Sudder Board of Revenue, dated 4th June, 1844, No. 2,111; letter from ditto, ditto, dated 2nd July, 1844, 
No. 309; letter to ditto, ditto, dated 20th July, 1844, No. 2,726; letter from Commissioner Meerut Division to Secretary Sudder Board 
of Revenue, No, 216, dated 24th July, 1844; letter to Secretary, Sudder Board of Revenue, No, 3,956, dated 7th September, 1844, 
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7. The remission ultimately sanctioned by the Government will be notified to the director of the canal at the same 
time as to the accountant revenue department. 


8. The Lieutenant-Governor requests that the Board will impress upon the commissioner and the director of the 
canal the importance of paying attention to the regular and punctual performance of this duty. 
Iam, &c., 
Agra, the 27th January, 1845. J. Toornton, Secretary to Government, North-Western Provinces. 


Appenpix G. 



























Invent for Srationery required for the use of the Executive Engineer of the ————— Division of the 
Ganges Canal, —-————. » Ist July, 18—. 
Received in Balance on Quantity Indented N 
December, 1846. | the lat July, 1847.| for, for 1848. baad 
Names of Articles, 7 : Clerke, Remarks, | Admitted, 
= 3 s 3 Assistants, 
q 3 sc g 3 S &e. 
e2ielz| & |e)|4 
| 
Double-elephant Drawing- 
Paper..... aiaetees siwese . 

Book Paper ..seescessreees 

General Letter Paper...... 

Foolscap Paper ..... Sete 

Quarto Post Paper......... 

Blotting Paper .........+6+ 

Serampoor Paper ......0 

Marble Paper....... . 

Cartridge Paper...... s+... 

Quills .......cecccseseeenevees 

Black Ink Powders ....... 

Red Ink Powders ......+06 

Penknives ......s.cecesceees 

Drawing Pencils .... 

Red Tape ......0008 . 

Indian-rubber.......cssseeee 

Chest Inkstands............ 

Round Rulers.......ssece0s ° 

Wafers, Boxes . 

Wafer Seals ...... 

Sand, Europe....... . 

Pounce ...ccccccsensocorecs 

Pasteboarda ...... Sineecass 

Camel-hair Pencils........ ‘ 

Crimgon Lake ... ....ses00. 

Prussian Blue ..........:06 

Gamboge .......008 eeecacens 

Burnt Sienna .......csseees 

Indian Ink ............-se006 

Books, General Letter, &c. 

(Signed) —_—_____—__, Executive Engineer, 


—— Division Ganges Canal. 
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Appenpix H. 


Authoritative decisions on certain points submitted by Executive Officers. 


Question. Lieutenant Strachey’s letter No. 58 of 20th June, 1843. Inquires how he is to obtain the cost of packing- 
cases sent with stores from magazines, how it is to be debited, and what is to be done with the articles themselves ? Also, in 
case he is directed to sell them, how the amount should be charged in his accounts ?—Answer. Secretary Military Board’s 
letter No. 1,939, of 22nd July, 1843, states “that it would probably be the best plan to sell the packing-cases in 
question, if they are not required in the department; and Lieutenant Strachey might indemnify himself for any loss in 
the sale by submitting a bill for the difference, and the proceeds might be brought forward in the periodical account 
current.” “Lieutenant Strachey can be furnished from the Board’s office with the rates of any articles supplied to him 
from the Ordnance Department, whenever applied for.” ; ; 

The plan generally adopted is to return to the magazine all the packing-cases, &c., received, and to submit a bill 
for their value, supported by the magazine officer's receipt. 

Question. Lieutenant Strachey’s letter No. 49 of 30th May, 1843. Understands that Major Cautley had proposed 
to Government the employment of public cattle on the Ganges Canal works, for the conveyance of materials; such a 
measure being undoubtedly a great saving, requests that he may be informed of the decision of Government on the subject.— 
Answer. Commissary-General’s letter No. 1,173, dated 9th June, 1848, protests against the proposed measure, as being 
most inexpedient at any time. “We have no carts to give, but if our elephants and camels are so employed, there 
would be few or none amongst them with sound backs in the course of a month.” 

“ The objection applies to a particular employment, and holds good not only now but at all times.” 

The above view was concurred in by the Honourable the Lieutenant-Governor, North-Western Province, vide 
secretary's letter No. 3,706 of 15th August, 1843. 

Question. Major Baker’s letter No. 389 of 1st April, 1845, inqutres, first,‘ whether in the prosecution of public 
works it be necessary that the undermentioned documents should be engrossed on stamped paper, viz., contracts or agreements 
for excavation of earth, manufacture of brick, or supply of materials, and security bonds for the repayment of Government 
money advanced on the above account ; secondly, whether in the event of the documents above mentioned being engrossed on 
other than stamped paper of the prescribed value, the executive engineer can, ina civil court, enforce the fulfilment of a 
contract, or recover the amount of security, when justly forfeited ; or, in other words, thirdly, whether the gencral exemption 
appended to Regulation X. of 1829 be intended to apply to the Department Public Works ?—Answer. The Secretary to 
the Government North-Western Provinces in his letter No, 2166 of 1845, dated 23rd May, 1845, to the Military Board 
states in reply “that the exemption which follows article 12, Schedule A. Regulation X. of 1829 (as copied below *) 
is, in his Honour’s opinion, entirely applicable to the documents mentioned by Captain Duker. His Honour therefore 
conceives that there is no necessity for executing such documents on stamped paper. 

Question. The Superintendent of Canals, having granted to commissioned officers, in the canal department, temporary 
leave of absence on private affairs—Answer. The Board, in their secretary's letter, No. 3,565 of 7th September, 1847, 
Tuled “ that the only pleas, under which a superintending engineer can, under existing orders, grant leave, are first on 
medical certificate, and in such case the party should furnish the requisite certificate, and secondly, on urgent private 
affairs, in which case the superintending engineer must satisfy himself of the validity of the plea before granting it.” 

Question, Major Baker's letter No. 1,472 of 10th April, 1847, inquires the power vested in him to grant leave of 
absence to uncovenanted subordinates in the canal department—Answenx. Secretary Military Board's letter No. 1,600, 
dated 25th June, 1847, transmits copy of a letter No. 2,448 of 10th idem, with annexures from Mr. Secretary Thornton, 
“ communicating the power vested in you by Government to grant leave of absence not exceeding one month in each 
year, over and above the occasional holidays, whenever you are of opinion that the indulgence can be granted without 
detriment to the public service, and is merited by the good conduct of the applicant.” 

Question. Lieutenant Strachey's letter No. 105, dated 24th October, 1845, asks for permission to advance to 
Assistant Overseer Sergeant Johnstone the sum of 200 rupees to assist him in building himself a bungalow at Roorkee.— 
Answer. The Secretary Military Board's letter No. 6,223 of the 16th December, 1845, states, ‘that an advance of 
200 rupees requested by Sergeant Johnstone, to enable him to build a house at Roorkee, is quite inadmissible.” 

Question. Lieutenant Smith's office and private carriage having been seized for military purposes and a complaint 
made.—Answer. The Honourable the Lieutenant-Governor replied, in Mr. Secretary Thornton's letter, No. 4,853 of 
11th November, 1846, that “when absolutely required for the march of troops, the seizure of carriage is authorized by 
Regulation XI. of 1806, Section 3.” 

Question. Lieutenant Turnbull's letter No. 225, dated 10th June, 1847, requests that sanction may be obtained, for 
placing the whole of his bricks under charge of the civil village powers, as he 1s anxious to remove his establishment.— 
Answer. The Commissioner of Meerut, in reply (No. 257 of 14th June, 1847,) states that he has directed the 
collectors of Mcerut, Mozuffurnuggur, and Suharunpoor, “to provide for the protection of the bricks by making the 
zumindars of the villages where they are collected responsible for their safe custody. The village chokidars ought 


Seaton be ordered to look after the heaps, and see that they be not pilfered by the inhabitants of the neigh- 
ourhood. 


* Bonds given to or by the officers of Government on account of any matter or thing of i in i 
polls or eeeportataoeu y ing of or belonging to the Government in its 


128 THE GANGES CANAL. [APPENDIX D. 


Question. Reference having been made regarding a statement of conditions of service of beldars, &c., employed on 
the Ganges Canal Works.—Answer. The Honourable the Lieutenant-Governor decided (in Mr. Secretary Thornton’ 
letter, No. 617 A. of 1847), dated 29th September, 1847, that he could “only refer you to Sections 5 and 6 
Regulation VII. of 1819, and to the constructions of the Nizamut Adawlut noted below,* which have reference to 
that enactment. By the first two, you will see that European British subjects are held not to be liable for prosecution 
as defendants under the regulation in question, though they may sue as complainants; and by the last you will perceive 
that there must be either a stipulated term of service, or a contract for specific work, to render artisans and other 
workmen liable under Section 5, of the regulation.” 

“The Lieutenant-Governor does not consider that there would be any difficulty in your having a simple form of 
agreement drawn up and lithographed, to which every labourer employed on the canal should be required to subscribe. 
In this contract the forfeiture of arrears for a certain period might be made the stipulated penalty of absconding without 
due notice. The conditions of such an engagement would necessarily become in a short time generally known.” 


In accordance with the above suggestion, an agreement paper has been drawn up and adopted in the northern 
division, a copy of which is hereto annexed. 


Copies of the sections and constructions above referred to are also attached. 


Fors or AGREEMENT Paper. 
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Sections 5 and 6 of Regulation VII. of 1819. 


V. All persons who may voluntarily engage to serve as workmen, of any description, for a stipulated term, or who 
may voluntarily contract for the performance of any specific work, and who, without good and sufficient cause, shall 
wilfully quit the service so engaged for, before the expiration of the term agreed upon, or shall wilfully neglect to 
perform the work so contracted for, shall be deemed guilty of a misdemeanour; and on conviction, before a magistrate 
or joint magistrate, shall be liable to a sentence of imprisonment, not exceeding one month. ‘The magistrate or joint 
magistrate may likewise require the persons so eonvicted to complete their stipulated term of service, or to perform the 
work contracted for, if it appear just and proper to require the same; and any subsequent conviction of wilful neglect 
to comply with such requisition shall be punishable by a further sentence of imprisonment, not exceeding two months. 

VI.—Ctavse First.—The provisions of the foregoing section are also declared applicable to domestic servants, who 
may engage to serve for any fixed term, or during the performance of any specific service, or though no such engage- 
ments have been enfered into, may he employed from month to month, and without good and sufficient cause, shall 
wilfully quit the service of their employer before the expiration of the fixed term, or hefore the completion of the 
stipulated service, or with respect to monthly servants, without giving previous notice, for a period not Jess than 
fifteen days. 

Seconp.—In like manner, no master, or other person, employing a servant for a fixed term, or for a specific service, 
or from month to month, shall be at liberty, without good and sufficient cause, to discharge such servant against his will 
before the expiration of the fixed term, or the completion of the specified service; or, with respect. to servants employed 


from month to month, without giving previous warning of the intended discharge for a period of at least fifteen days, or 
paying his wages for that period. 


* No, 340, dated May 25th, 1821; No. 345, dated July 20th, 1821; No. 384, dated April 29th, 1823; No, 1929, dated May 27th, 1842, 
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Tninp.—It shall be the duty of the magistrate or joint magistrate, on application made to him upon the stamp 
paper prescribed in section 18, of Regulation 1., 1814 (viz., bearing a stamp of eight apnas), to enforce the provisions 
of the above clause, by causing payment to any servant who may be discharged in opposition thereto, of a sum equal to 
half a month’s wages, in addition to any arrear of wages which may be due to him at the time of his discharge ; or if 
the servant have been engaged for a fixed term, or for a specific service, by causing payment to be made to him of such 
sum as may appear fully adequate to any loss sustained by him from being discharged before the time agreed upon. 

Fourtu.—Provided, however, that no servant shall be entitled to recover more than his arrear of wages when he 
may be discharged for misconduct, proved to the satisfaction of the magistrate or joint magistrate, and appearing 
sufficient to warrant his discharge; nor shall any workman or servant be liable to punishment under the provisions ot 
this regulation, when it may be proved, to the satisfaction of the magistrate or joint magistrate, that his quitting the 
service of his employer, without previous notice, or before the expiration of a stipulated term, or without having 
completed the performance of any work contracted for, was occasioned by gross maltreatment, or by non-payment of 
wages due, or by any other cause which may appear to the magistrate or joint magistrate sufficient to justify or excuse 
the act complained of. 

VII.—The whole of the sentences which may be passed by a magistrate or joint magistrate under any part of this 
regulation will, of course, be open to the regular control of the Court of Circuit of the division, according to the general 


rules in force on this subject. 


CONSTRUCTIONS OF THE NIZAMUT ADAWLUT. 


To THE Bargity Court oF Urrculr. 
Dated the 25th May, 1821. 

I am directed by the Court of Nizamut Adawlut to acknowledge the receipt of a letter from you, dated 
11th instant.” 

2nd.—In reply, I am directed to communicate to you the opinion of the Court, that the rule contained in clause 3, 
section 6, Regulation VII., 1819, cannot be considered applicable to European British subjects, and that, consequently, 
under the general regulations, an award by a magistrate (even though a justice of the peace), of the nature alluded to 
in the latter part of the first paragraph of your letter, is unauthorized and illegal. 

3rd.—You are, of course, at liberty to consult the Advocate-General as to how far he may consider such a decision 
legal under the Act of Parliament, to interpret which does not fall within the province of this Court. 

4th.—It is at the same time obvious to remark, that from a conviction of a British subject by a magistrate, in his 
capacity of justice of the peace, under 53rd George III., cap. 155,¢ the appeal is not to a Court of Circuit, but to the 
Supreme Court in Calcutta, 


To THE Barewiy Court oF Circuit. 
, . Dated the 20th July, 1821. 
I am directed by the Court of Nizamut Adawlut to acknowledge the receipt of a letter from you under date the 
2nd instant, together with its enclosure from the magistrate of Zillah Moradabad, dated the 27th ultimo.{ 
2nd.—The rule contained in clause 3, section 6, Reg. VII. of 1819, being clearly not applicable to European 
British subjects as defendants, and it appearing from Mr. Halhed's letter to your Court that he is in possession of a copy 
of my letter to your address, bearing date the 25th May last, the Court are not aware of the necessity of any further 
orders on the subject of Mr, Halhed’s enclosure in your letter above acknowledged. With respect to the query 
occurring in the second and at the conclusion of the third paragraph of Mr. Halhed’s letter, it is obvious that clause 4, 
section 16, of the above-cited Regulation, cannot be acted upon at all against such masters or persons as may not be 
liable to the Regulation and subject to the magistrate’s authority; at the-same time, that against such servants as are 
liable and subject, the Regulation may be acted upon, even in favour of those very masters who are exempted from 
being made defendants, 


To Tne AcTING Magistrate oF ZiLLan SYLHET. 
Dated the 29th April, 1825. 

_ _ The Court of Nizamut Adawlut have had before them your letter, under date the 16th instant,§ requesting to be 
informed whether the second punishment directed by section 5, Regulation VII., 1819, in cases of workmen neglecting 
to finish their work, should be considered final and conclusive, or whether the magistrate is at liberty to repeat such 
punishment until the work is performed. 

___ 2nd.—In reply, Iam desired to communicate to you the opinion of the Court, that the sentence of two months’ 
imprisonment, prescribed in the section above quoted, is intended as punishment for wilful neglect to perform work 


. No. 340, 1819, Regulation VIL, section 6, clause 3. 
{ This is superseded by a Regulation which vests the appellate power in the Sessions Court. 
No. 345, 1819, Regulation VIL, section 6. § No. 384, 1819, Regulation VIL, section 5. 
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undertaken, and not as a means of compelling the performance of it; consequently, that the magistrates are not 
competent to repeat the punishment of two months’ imprisonment or to take any further measures towards compelling 
an actual performance of the work engaged for. 

The following queries* were submitted by the magistrate of the ‘Twenty-four Pergunnahs, to which the replies in 
juxtaposition were given :— 

Questions. 1st—Cun workmen, such as mistrees, mooches, or other artisans, be brought within the meaning of the 
enactment quoted, supposing that they have taken advances from their employers and agreed to work for the sume, without 
any stipulation as to the precise term or specification of the job that they are to perform ? 

2nd.— By what magistrate are cases, under the above-mentioned provisions, cognizable: the magistrate of the district 
wherein the agreement was entered into, or that of the district wherein the delinquents reside, or to which they may have 
decamped ? 

ANSWERS. Ist.—There must be a stipulated term of service, or a contract for the performance of specific work, 
to render section 5, Regulation VII., 1819, applicable to the cases alluded to. 


2nd.—Such cases may be prosecuted either in the district in which the agreement was executed, or in that in 
which the defendant resides. 


Calcutta Court, 18th March: Western Court, 27th May, 1842. 


* No. 1329, 1819, Regulation VII., sections 5 and 6. 
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APPENDIX Ef. 


Report on the State of the Gances Canat Works, at about the Period when their General 
Direction was transferred from Major W. E. Baker to Major P. T. Caurtey. 


Camp, Gurhmookteesur, 11th January, 1848. 

Tne space occupied by the Myapoor Dam and the escape channel in rear of it, was once excavated to the 
proper depth, but has since received considerable deposits of gravel and sand. From the space in front 
of the dam and regulating bridge, a vast quantity of soil has been removed; but the lower 4 or 5 feet of 
excavation not having been completed before the rains of 1845, has been purposely left, under the 
impression that if this space were now excavated, it would soon be refilled with silt similarly to that in rear 
of the dam. The cause of this deposit appears to be the sudden change from the rapid fall above the dam 
to the diminished slope below it. It is probable that some inconvenience will always attend this unavoidable 
disposition of the fall, but it will doubtless be felt in a far less degree than at present, when the projected 
uniform slope from the Pyree Ghat to the dam shall be carried out. The excavation is completed at the site 
of the regulating bridge, and the portion of canal channel in rear of that work, left by Lieut. Strachey, 
is now being cleared out. The Bochna Nulla has been deepened to suit the level of the works. 

2. The foundations and floor of the Myapoor Dam have been completed, and a portion of the east and 
west abutments has also been built. The piers of the dam and the attached sluice-work are purposely 
deferred until near the period when they are likely to be required to retain the canal supply. The deviations 
from the original design for this work are as follow :— 

Cross foundations, connecting the front and rear curtain walls, have been added under every fourth pier, 
and the floor has been made of stone, instead of brick on edge, with reference to the heavy boulders which 
will be annually washed over it during floods. The edges of the floor are made with chisel-dressed stone, 
the remainder is formed of smooth surfaces of broken boulders carefully fitted together and grouted in. 

The Myapoor regulating bridge has been founded, the floor and piers built, the arches turned, and the 
spandril walls completed to level of crown of the extrados of the arches. The deviations from the original 
design for this work, are as follow:—The foundations of the piers have been carried down to the same depth 
as those of the front and rear curtain walls. The length of the piers has been increased 8 feet; the cutwaters, 
both up and down stream, having been built beyond the floor instead of on it. A stone floor similar to that 
of the dam has been substituted for the brick counter-arches, as proposed, and the cutwaters of the piers 
have been built of dressed stone. The reason for increasing the length of the piers is to allow more room 
for stowing the sluice planks or sleepers that will be employed to close the bays; the weight and number 
of these being so great as to preclude the possibility of their being frequently removed to a store-room. It 
is proposed that sluice-gates should be used instead of sleepers for closing the waterways; that they should 
be from 2’ to 3/ in depth, and of varying thickness to resist the pressure at different depths; and that they 
should be worked by cast-iron crab capstans fixed on the piers. The increased length of the piers will admit 
of this arrangement being adopted, without curtailing the intended width of the roadway. The ghat steps 
on both the up-stream flanks of this bridge are completed very nearly as designed. The Bochna inlet is 
completed, but with considerable deviations from the design. The width of waterway was reduced from 

82 
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50 to 20 feet, the latter dimension having been considered sufficient, after further acquaintance with this 
little torrent, The overfall was at first built by Lieut. Strachey as a perpendicular drop, semicircular in 
plan; but it was found that the floor, though faced with the largest stones procurable, was unable to with- 
stand the impost of boulders, &c., falling vertically 7} feet, and the form of the overfall was subsequently 
converted into an ogee by Lieut. Yule. 

The Bochna bridge is completed as designed. The masonry revetments connecting the Bochna inlet, 
the regulating bridge and the dam, are completed to their full height, and are now being plastered. The 
Bythuk wall is completed on the same design on which it was begun in Major Cautley’s time, but will 
perhaps require some modification to suit the ghat steps. The ghat, including the revetment, the descent 
from the upper to the lower terrace, and the long line of steps for bathing, is completed—except that the 
last-mentioned steps are not yet faced with dressed stone, for which funds were wanting. The Fukeer’s 
revetment is completed in two portions, with a terrace between, at the level of the lower terrace of the ghat. 
This arrangement was adopted to save masonry, as the mean thickness of the wall must have been much 
increased, had not the height been divided into two portions. The first-class choki at Myapoor is completed 
with no material difference from the design. 

3. The Lounda Lana Walla inlet is left for the present. The Kunkhul drainage inlet, enumerated in 
the printed report among the works of the Northern Division, but not included in the estimate, has been 
built; but as it is not desirable at present that the waters discharged by it should be delivered into the canal, 
they are conducted across the channel between embankments, as a temporary arrangement, A bridge on the 
old road between the towns of Kunkhul and Jowallapoor-near the Ranikooa, has been conceded by the Govern- 
ment of the North-Western Provinces to the inhabitants of those towns, and is now in course of construction. 
The bridge will be built of three arches, according to the general design, except that curtain walls and a floor 
will be added to the foundations, which rest on compact boulders and gravel, and that the abutments will be 
considerably strengthened. These foundations and the massive parts of the abutments will be built of 
boulders (which abound on the spot) and of pukka cement. The foundations of this work are now in 
progress. The site of the Jowallapoor bridge has been shifted from opposite the old tuhseel to a spot 
preferred by the inhabitants about a quarter of a mile lower down. The state of progress of this work is 
much the same as that of the Kunkhul bridge, which it will resemble in every respect. The boulders for 
its construction are not found on the spot, but have been brought from a short distance. The foundations 
will rest on good clay. The construction of the Ranipoor dam is in progress. The excavations are almost, 
if not quite completed, and materials for building are collected. The boulders for the massive parts of the 
foundations have been brought three or four miles. To obviate the difficulty of obtaining water for this 
work, as well as for the bridges of Kunkhul and Jowallapoor (the springs throughout this tract of country 
being very dcep and scanty), arrangements have been made to bring a small stream down the canal. A 
cunette has been excavated for this along the centre of the channel, and galleries (supported by sheet 
planking) have been driven under the bars left for the communications of the country across the canal. 

4. The excavation of the canal channel between Myapoor and the Ranipoor Rao was completed before 
Major Cautley relinquished the direction of the works; but the banks and slopes, which had cut into deep 
ravines, have been repaired and grassed, and an arrangement has been adopted whereby I hope that the 
lower slopes will be protected from further material injury, until the canal is opened, when, of course, it must 





be superseded hy some other device. The drainage of the surface a, b, may be without difficulty thrown to 
the rear, but that of b,c, d, e, must either be absorbed or must find its way to the bottom of the canal. 
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The absorbing process will only be effectual during light rain, and the means used to assist it, viz. making 
a slight edging at d, has frequently the effect of holding up a body of water, sufficient, when it does find 
vent, to cut out a large ravine. The method adopted, and which certainly answered well during the last 
rainy season, was to form open spouts or channels of masonry down the slopes d, e, at the lowest points, and 
to conduct to these points the drainage of the surface 4, c, d, by means of a small drain excavated at c. 
‘The masonry spouts are made of inferior materials and with slight dimensions, as they are not intended to 
be permanent. 

5. Between the Ranipoor Rao and Peeran Kulleeur, nothing has been done beyond a fresh reconnoissance 
of the line, with a view to avoiding the deep digging at Ghur. I have satisfied myself that this may be 
effected by dividing the double falls of Dhunowri into two, but Ihave not yet the data for calculating what 
would be the difference of cost of the respective lines. 

6. Though the Rutmoo Dam is not yet commenced, I have considered carefully how it might be possible 
to prevent the dam from throwing a large sheet of backwater up the valley of that river. The only method 
which has suggested itself to me is that of a double dam (one in the alignement of cach bank) connected 
by a small tunnel under the bottom of the canal. During floods both dais would be thrown open, and the 
tunnel would be closed to prevent its being choked or blown up. At ordinary times, the dams being planked 
up, would retain the canal supply, and the tunnel would carry off the leakage through the upper dam, and 
the natural stream of the Rutmoo, 

7. The deep digging of Peeran Kulleeur is only partially commenced at the south end, as it has been 
determined to convey the excavated earth by a rail to form the Solani embankments, and the necessary iron- 
work has not yet been received from Calcutta, though daily expected. The line of canal has however been 
partly laid down, and is being extended to the Rutmoo ; in the valley of which there will be excavation ani 
embankments on which to employ surplus labourers, until the rail shall be formed. 

8. In connection with the Peeran Kulleeur digging, I would record a suggestion which may possibly be 
of use hereafter. In forming the Solani embankments, it is certainly advisable that each successive layer of 
earth should be abundantly watered. In the part already formed, this object has been effected (at a con- 
siderable expense) by means of pumps and a fire-engine working in pukka wells. But as the level of water 
in the Rutmoo is higher than that of the canal bottom in the valley of the Solani, it may be found 
practicable to lead water from the former river in pipes or in an open channel, through the Peeran Kulleeur 
hill to the Solani embankments. I have not worked out the details of this scheme nor estimated its cost; 
but [have little doubt that it would be found both more efficient and more economical than the present 
system. 

9. The earthen portion of the Solani aqueduct has been commenced. The soil in the valley of the 
Solani, east of the river, having been found on examination to be of good quality to a depth of from 
2 to 4 feet below the surface, it was determined to obtain earth from side cuttings, and to dispose it in a 
uniform stratum about 3 feet thick over the proposed bottom of the canal (150 feet wide). Each layer of 
earth of 6” thick was well watered and rammed. To this work was afterwards added from extra excavations 
a raised mound, 20 feet wide at top, along the centre of the canal. Its upper level is that of the canal 
hottom at the east side of the valley, but it has a slope to the south-west of 1 in 1,200. This t%nound is 
intended for the reception of the rails, which, when once placed, will not required to be shifted, until the 
whole channel and embankments are raised to their level, z¢., until nearly three-fourths of the work is 
completed, The earthwork above described has been consolidated by the rains of one season, and has stood 
remarkably well. 

10. The Muhewur brick-fields (to be more particularly mentioned hereafter) are intended to supply 
bricks for the aqueduct and masonry revetments on both sides of the canal; but the kilns being on the right 
or west bank, the bricks for the east revetment must necessarily cross the earthen mound and the railway, 
This contingency has been provided for by means of a tunnel under the mound, of height sufficient to admit 
of the passage of a loaded cart, the sill being at the same time so high as to prevent the passage of drainage 
water from the upper to the lower side of the aqueduct. As this structure is intended for a temporary 
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purpose only, it has been built of inferior materials, but of such dimensions as will, in my opinion, ensure its 
stability for six or seven years. 

11. The ironwork of the rails having been expected to arrive soon after the rainy season, a considerable 
body of labourers, who might otherwise have been dispensed with, were retained with a view to their 
employment in setting up and working the rails; but when the expected ironwork did not arrive, it became 
necessary to provide other employment for the working-parties ; and, in the absence of more profitable work, 
a portion of them were set to dig the more sandy strata of the side-cuttings and to throw it up on the line of 
embankments outside the masonry revetments. I would certainly have preferred that these embankments 
should consist entirely of tenacious soil, but I hope and believe that a small quantity of sandy earth, enclosed 
in an immense mass of good clay, and separated from the canal water by a double line of masonry 
revetment, will not injuriously affect the stability of the work. Had the labourers not been so employed, 
they must have been discharged, and much further delay must have been incurred in collecting them again 
after the arrival of the ironwork. 

12. I have omitted to notice one piece of earthwork connected with the earthen aqueduct. Before 
entering on the valley of the Solani, the line of canal crosses a ravine or natural line of drainage flowing from 
north-west to south-east. It is intended that this drainage should not cross the canal, but that it should be 
directed into the Solani above the aqueduct, and this object has been effected by throwing a bund across the 
ravine in the line of the right embankment of the canal, so as to form a pond; and to prevent the water 
overtopping the bund in heavy rain, an escape channel has been provided, whose sill is three feet below the 
top of the bund. This pond was of some assistance in the brick-field, and as it is undergoing improvement 
by the present operations, will be more useful hereafter. 

13. It is calculated that the number of earth waggons required to complete the channel and embank- 
ments of the aqueduct in four or five years is 200—for 100 of which the ironwork has been prepared in 
Calcutta under the orders of the Military Board. It is supposed that the remainder can be obtained more 
economically from England. The rail itself is to consist of flat bar iron (a quantity of which is also on its 
way from Calcutta) laid flat on longitudinal wooden bearings connected at short intervals by cross 
sleepers, which will also act as chairs. The only iron bars procurable being of various thicknesses, the level 
will be adjusted by cutting away more or less of the longitudinal sleepers. 

14. The form to be adopted for earth-waggons has received the most careful consideration. The 
arguments for and against tilting-carts may be thus stated:—Tilting-carts would require little labour in 
unloading, and, by a well-arranged system of diverging branch rails, might be made to convey the earth so 
near to the requisite position, as to admit of its being spread with the fowra. On the other hand, the double 
frame and extra ironwork of a tilting-cart would greatly increase the weight of draught and the cost of 
construction, 2ndly. The diverging branch rails necessary to give effect to the tilting-carts would require 
to be frequently shifted, and relaid on different levels and in different positions, a process which, with 
inexperienced workpeople, and rails of different thickness, would be troublesome, tedious, and expensive. 
3rdly. The quantity of rail requisite would be more than doubled. 

Considering the balance of the arguments to be against the use of tilting-carts, I propose the following 
plan, as best suited to our means, and to the comparative cheapness of human labour in India: —Two central 
lines of rail (for the going and returning waggons) will be laid down on the mound above described, and 
will probably not require shifting for two or three years. The carts will be of the simplest construction— 
mere boxes, in fact, firmly framed and fixed to the iron axles. Their sides will open with a hinge to facilitate 
the unloading, and the bond forming the side will fall over and cover the rail, so as to prevent the earth 
from falling upon it and clogging it up. The soil will be conveyed in baskets to the required position. The 
woodwork of fifty carts such as are above described is now nearly ready. . 

15. Some godowns and a smith’s shop will be established at Mahewur (on the east bank of the Solant 
valley) for the protection of stores, fitting and repairing ironwork, &c., &c. 

16. The masonry work of the Solani aqueduct was commenced in May, 1846, but the rate of progress 
has been throughout, and still continues, limited by the supply of bricks. Up to the present time, the 
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foundations of six piers have been sunk down to their full depth; two more piers are in course of 
sinking; both abutments, with their flanks or wing walls, are laid down, and are being built preparatory to 
sinking. 

17. The foundation blocks of the piers are 22’ long, 20’ wide, and 20’ deep, and the spaces between 
them are exactly equalized. The plan and disposition of the abutment blocks has been modified, an addition 
of 6 feet has been made to the width of the abutment itself, and a corresponding reduction in the flank—the 
area of the whole foundation remaining nearly the same. A line of curtain blocks along the front and rear 
of the floor of the aqueduct, and connected with the piers by cross blocks, under the cutwaters, has, under 
my recommendation, been sanctioned by Government, and eleven of these additional blocks are built, but two 
only are yet sunk down to their full depth of 20 feet. 

18. The curb frames or neemchuks of the large blocks are each made with twelve saul timbers of the 
usual scantling disposed in this manner (see fig.) In the frames first 
made, each crossing of the timbers was secured with an iron screw-bolt and 
nut, but for these we have since substituted trenails, except at the four 
external angles. In the frames first prepared, the bottoms were not made 
flush, as it was supposed that the timbers would be needlessly weakened 
by being halved into each other. The frame therefore rested on two 
of its opposite sides, the other two remaining hollow. No particular 
rule was observed in laying these frames, and it so happened that those 
in the line of the first pier were placed with the hollow side out, and the flush sides next to each other: 
but when the undersinking commenced the inconvenience of this arrange- 
ment became apparent. The flush sides being deeper in the soil, supported 
the block, while the sand constantly flowed in through the hollows, and 
greatly impeded the progress of sinking. In the next pier, the disposition 
of the frames was altered—the flush sides being placed outside, and the 
hollows next to each other—and a marked difference in the rate of progress 
was immediately perceptible ; so great, indeed, is this difference, that I believe the sinking of the first pier 
has cost more than double that of any other. 

We have subsequently tried flush frames, without any apparent mischief arising from weakening the 
timbers—the external pieces only are, however, halved into each other. 

19. In all the foundation blocks courses of hoop-iron are laid between the courses of brickwork, and 
crossing each other at every alternate foot up to the height of 10’ from the curb-frame. 

20. In consequence of the strength of the curb-frames and the use of hoop-iron, the occurrence of 
cracks in the masonry during the progress of sinking has been very rare, and confined to one or two blocks 
which had been disturbed by floods breaking through the coffer-dam. 

21. The undersinking has been effected almost exclusively with simple machinery worked by common 
labourers, and without the aid of divers. The jham or tool used for excavation is raised by ineans 
of a simple windlass worked with fixed spokes. The saving effected by this method, as compared with 
that practised by divers, is very considerable, and the progress is certainly not less rapid. For a work of 
this extent, it would indeed have been difficult, if not impossible, to procure professinnal well-sinkers in 
sufficient numbers. 

22. The soil hitherto passed through by the blocks has been sand, sometimes pure, sometimes largely 
mixed with clay. The purer the sand, the more rapid has been the progress; but no difficulty beyond delay 
has been expericnced in any soil. 

23. There was necessarily a good deal of preliminary excavation and other work connected with 
the aqueduct, of which few traces now remain. The first foundations laid were those on the right 
bank of the Solani, under which the principal current then flowed. A space was therefore enclosed 
in a coffer dam, and two new channels were dug to give the flood a centrical set in the bed of the 
river. 
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24. The coffer-dam consisted of two parallel rows of 12’ and 15’ kurries, driven close, and framed 
together, the whole being further supported by land ties, at short intervals, 
attached to piles in the rear. The current of the first floods set longitu- 
dinally through the enclosed space, but was checked by cross rows of 
bullies, the sand washed out being replaced by similar soil enclosed in 
mat bags. In spite of all precautions, however, the floods broke fre- 
quently into and over the coffer-dam, and considerably impeded the work. 
One of the new channels, too, was completely obliterated, but the final 
effect of the combined measures has been to set the Solani completely over to its left bank, which it has 
cut away to a considerable extent. 

25. The river wall of the coffer-dam during the last rainy season consisted of one of the aqueduct pier 
foundations, sunk to its full depth, and surmounted by cuts filled with masses of vitrified brick, and backed 
hy a sand bund. It is.in rear of the old coffer-dam (the piles of which have been extracted) by the width of 
half a bay. These precautions effectually excluded the floods of the last: year, which, however, were light. 

26. The coffer-dam last described has not been dismantled, the work within it remaining to be done can 
more conveniently be executed during the ensuing rainy season; and in the meantime as much work will 
be commenced outside the coffer-dam as there is reasonable hope of completing before the 15th of June. 

27. It may here be remarked that the length of the masonry aqueduct is less than the breadth of the 
river on the line laid down for the canal; and it will, therefore, be necessary on both sides to give deep 
foundations to that part of the masonry revetment which will be built in the present bed of the river. I 
would propose that the upstream wall should be founded on blocks and the rest on piles. 

28. The direction of the central line of the masonry aqueduct had been determined before my connection 
with the Ganges Canal, and was necessarily rather oblique to the Solani at that part of its course. It 
remained for me, however, to fix the exact position of the work on the selected line, and this was done with 
such reference to the windings of the river as would admit of the stream being brought down perpendicular 
to the aqueduct by a straight cut from one to two miles in length. 

29. It merely remains to allude to the discussions which have arisen regarding the thickness of abut- 
ments of the masonry aqueduct. Lieutenant-Colonel Abbott, C.B., when referred to by the Governor- 
General, expressed an opinion that the abutments, as designed (i.e, 15 feet), were too weak, and that they 
should have at least 18 feet of thickness, with counterforts, Mr. F. W. Simms, who was subsequently con- 
sulted, recommends 23 feet thickness, with counterforts. The foundations provided by me before this 
question was mooted will admit of 21 feet thickness of abutments; counterforts, if necessary, may be added, 
but I would recommend that they be founded on piles driven in the direction of the thrust. It appears to 
me, however, that neither Colonel Abbott nor Mr. Simms have properly taken into account the small height 
of the piers. 

30. The masonry revetments have been commenced west of the Solani, and have made considerable 

ny progress. Each revetment consists of a double wall supporting a flight of steps. The 
ay Dae exterior width of these walls is 154 feet, and there is a clear space of 150 feet between 
VWF them. ‘The upper surface of the revetment will be a flight of steps as in, the original 
“7 cauu, design, but the method of supporting them on two circular arches has not been fol- 
Pe" lowed, partly with a view of saving the labour involved in so much arch-work, and 
partly because the proposed method would not easily admit of modification to suit vary- 
ing heights of revetment. The section adopted consists of two perpendicular walls 
connected by an arch springing from unequal heights, like that of a flying buttress. 
The long walls are connected with each other at the bottom, but they have a wide foot- 
ing, and cross walls are built between them at distances of 15 feet apart. 

31. The material used in the revetments is not all of such good quality as that 
selected for the aqueduct. For the cross walls and for the inner faces of the long walls, some second-class 
bricks have been used; the exposed surfaces, arches, and steps being made of the best bricks; masses of 
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vitrified brick or jhama are also extensively used in the construction of the long walls, a bond of brickwork 
being interposed between every three feet in height of jhama work. 

32, The model room—the building of which was completed before I assumed charge of the Ganges 
Canal—is now being furnished with tables, shelves, and glass cases, to receive the books and philosophical 
instruments granted to Major Cautley by the Honourable Court of Directors. 

33. The workshops and warehouses have been extended all round the interior of the square provided for 
that purpose in rear of the model room, but still do not afford sufficient accommodation ; they are occupied 
almost exclusively by smiths’ forges. The carpenters, having been removed from their allotted quarter, now 
work in sheds erected both within and without the workshop yard. 

34. The possession of an efficient workshop has enabled us, not only to prepare the implements abso- 
lutely necessary for carrying on the works, but to introduce many improved means not usually met with in 
the public works in India, at least in these provinces. Amongst these may be enumerated the whole of the 
machinery requisite for undersinking the foundation blocks; pumps, which are extensively used not only for 
watering the earthwork, but for supplying water to masons, &c.; wheelbarrows and hand-carts, which, on 
the excavation, on the masonry works, and in the brick fields, have in a great measure superseded the use of 
baskets; weighing machines, for weighing the loads of firewood, oopla, &c., brought in for the kilns; frame 
centres for the revetment arches, and for those of the canal bridges, 55 feet span; woodwork of earth 
waggons for the railway, &c. &c. 

35. From the little success that attended Lieutenant Strachey’s arrangement for contract bricks, and 
from the difficulty of obtaining fuel for Hindostani kilns, it soon became apparent that we must depend for 
our chief supply of this material on our own kilns, burned with wood fuel. A small commencement of the 
arrangements for this purpose was made in 1846, after the close of the Sutlej campaign, but it was then too 
late in the season to obtain any satisfactory results. In the cold weather of 1846-47 a number of new kilns 
were built both at Roorkee and Muhewur, and considerable quantities of firewood were cut in the forests and 
carted to the works. During the early part of the season many circumstances combined to render the 
results of these operations very unsatisfactory. Great pains had been taken to ascertain the method of burn- 
ing bricks with wood, as practised at Umballa and elsewhere; but our people did not at first get into the 
way of loading the kilns properly, and this, combined with a long duration of unfavourable weather, and the 
greenness of the firewood, rendered the operations of the cold weather months almost entirely unprofitable. At 
the commencement of the hot season, however, a change for the better became apparent; two new descriptions 
of kiln were tried with better success, and before the setting in of the rains we had turned out about 38 lakhs 
of serviceable bricks from the English kilns, LEarly in October of the present season, the brick-making 
operations were resumed under the supervision of Mr. J. Finn, appointed executive officer for the preparation 
of materials in the Northern Division. 

36. The experience gained in our former unsuccessful operations, and the establishment and workpeople 
who had been employed in carrying them on, were made available to Mr. Finn, together with a considerable 
stock of dry firewood, and these advantages, combined with that of Mr. Finn’s undistracted attention being 
given to this branch of the work, have evidently told on the cost and quality of the bricks. Their price, 
however, is still very high, being for these three months’ operations not less than 1,000 rupees per lakh for 
pukka bricks 23” thick, and 250 rupees for peela bricks, and I fear that, with the presont descriptions of 
kiln, no material reduction in this price can be looked for. Improvements, however, will doubtless suggest 
themselves; and a very promising experiment has lately been made with a new kind of kiln, such as is used 
in Sind, by which it is hoped that a considerable saving both in fuel and labour may be effected. Hin- 

dostani kilns are also being established in localities where the appropriate fuel is obtainable within such 
distance from the Roorkee works as will admit of their being brought in at a reasonable cost. A few of 
these Hindostani kilns are contracted for by parties on whom Mr. Finn thinks he may depend; the rest 
are being made by hired labour, and under the supervision of Government servants, 

37. The establishment of extensive brick fields at Roorkee and Muhewur has, of course, rendered 
necessary a great many subordinate arrangements, besides the construction of clamps or kilns, such as the 
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formation of wells for supplying water, the construction of weighing-machines, &c., and the maintenance of 
a large establishment of bullocks and carts, with sheds for their accommodation. 

38. Great efforts have been made (and with considerable success) to obtain contract carriage for timber, 
firewood, bricks, lime, &c.; but even were the extent of available hired carriage greater than it is, it could 
not be so surely depended upon as to admit of our dispensing with our own establishment of bullocks, The 
supply of hired carriage must at best be uncertain, and its failure at a critical period might be productive of 
infinite mischief to the works. 

39. In the 35th paragraph I have adverted to the want of success attending our first attempts to burn 
bricks with wood fuel; but it may be proper to give some further details of these experimental operations, of 
which the cost was considerable in itself, though small in comparison with the future expenditure. The first 
method tried at Roorkee was that employed with considerable success by Major Napier, at Umballa; its 
failure with us, we now, by the light of experience, attribute to three causes: Ist. Using Dank wood, instead 
of Bubool or other hard wood. 2nd. Using koora, instead of the light refuse of chuppur grass employed at 
Umballa, to equalize the surface of the layers of wood. 3rd. Ignorance of the proper management of the 
fire by means of the flues and the surface covering of ashes. The second method attempted was that 
described in the 6th part (Vol. III.) of Weale’s Quarterly Papers on Civil Engineering, as that practised in 
Holland, where wood fuel is often used. With us, however, it completely failed: the consumption of wood 
was greater than in the first experiment, and the result more unsatisfactory. The third experiment was made 
with a “ flame” kiln, such as is used in England with faggots, for which we substituted brushwood cut near 
the spot. A few good bricks were obtained by this method, but not in such proportion as to warrant a 
repetition of the experiment. The fourth method was recommended by a native who chanced to be passing 
through Roorkee and offered to take service as a brick-burner. His plans, with a few exceptions, which did 
not appear to us very important, was the same as Major Napier’s; but he understood the management of the 
fire, and the produce of his kilns was comparatively good. The fifth method was taught us by men whom 
we sent for from Benares, and which, I have since heard, is described in the Barrack-Masters’ Assistant 
(of which there is no copy in the canal department). It is less certain than the fourth method, and more 
dependent on the quality of the wood; but the bricks are less broken, and of a better quality. A sixth 
method, such as is practised in Sind, has lately been introduced with great promise of success—it is a 
flame-kiln, but differs in some important respects from that first tried. 

40. The brick-making operations of 1846-47 may be considered as experimental. The expenditure 
was 54,500 rupees, the result 38 lakhs of bricks, or about 1,435 rupees per lakh. During the present season, 
as far as it has gone, the bricks have cost about 1,000 rupees per lakh, but may perhaps be eventually 
reduced to an average of 800 rupees per lakh. From this we may deduce that the cost of our experience 
is about 24,000 rupees, or 3 per cent. on the probable outlay on bricks, supposing that 1,000 lakhs are 
required. 

41, The Roorkee digging has undergone annual repair since my connection with the Ganges Canal, and 
is now in excellent order. The upper slopes and roadway drain to the outside, and the rain at Roorkee 
being much less heavy than at Hurdwar, it has not been necessary to provide masonry gutters down the 
lower slopes, as described in paragraph 4. The slopes have been grassed. 

42, From Asufnuggur to the Muhmoodpoor Falls, it has become necessary to modify the longitudinal 
section first determined upon. This necessity arose partly from an error in the levels (to be adverted to 
again), and partly because the excavation provided was not sufficient to supply earth for the requisite 
embankments, and still less so to meet the requisitions of the medical committee. In two places, viz., 
between Asufnuggur and Munglour, and between the latter place and Liberheri, there was not more than 
from 0 to 34 feet of excavation, which would have left the full water-surface level of the canal 64 to 10 feet 
above the surrounding country. The crror above adverted to occurred in a manner not easily accounted for. 
The levels of the country along the proposed line had been repeatedly and most accurately taken, they 
had been connected with Major Cautley’s hench-marks, and the general agreement was highly satisfactory. 
The error, in fact, was not in taking the surface levels of the country, but in the calculation of the distance. 
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The unexcavated space between the end of the Munglour and the beginning of the Muhmoodpoor digging was 
miscalculated in excess by 5,650 feet, and the fall or bottom slope assigned to that length was proportionately 
excessive. The canal bottom, from the commencement of the Muhmoodpoor digging onwards, was therefore 
203 inches too low. It is obvious that such a mistake ought not to have occurred; but, considering the 
scrupulous and laborious accuracy of Lieut. Turnbull in taking the levels and laying down the directions 
of the straight and curved lines of the canal, this one oversight may well be excused: nor, as director 
of the works, do I wish to evade my share of the blame, in failing to check the distances as well.as 
the levels. 

43. The correction of the bottom level has been effected by giving a fall of 3 feet at the Asufnuggur 
Bridge, and reducing that at Muhmoodpoor from 8 to 6°31. The results of this error have been in some 
respects convenient, as we have combined with its correction a desirable modification of the original section, 
and have obtained earth to complete the embankments at a cost considerably below what must otherwise 
have been incurred, as a line of rails must have been laid down for that purpose. 

44, The following is the present state of the earthwork in the Munglour Division. From the head 
of the division to the commencement of the Liburheri curve (13 miles), the work is completed; from thence 
to Muhmoodpoor (44 miles) the contractors are now employed, and the work is well advanced. From 
Muhmoodpoor to the sand-hills near Toghulpoor (7 miles), the excavation is taken out to the full depth. The 
deep digging through the sand-hills is not yet commenced—the unexcavated space is about 1 mile. After 
which commences the Toghulpoor digging, which is 33 miles long, and extends to the end of the Nugla 
curve, up to which point it is complete and all in excellent repair. 

45. From the Nirgaujni to the end of the Jowli curve, the canal is lined out, the dagbels marked, and 
small brick pillars built at short intervals. 

46. I have merely further to remark, with reference to the excavation of this division, that the soil at 
the level of the canal bottom from Munglour to Nugla is very sandy, and appears to me liable to future 
erosion by the strong current of the canal—a process which must be met by permanent bars across the 
channel. The addition of masonry floors and curtain walls to the bridges would partially serve this purpose, 
but if the disturbance of bed be considerable, intermediate bars of masonry (in other works, “ pucca” 
sections of the canal) may be found requisite where the soil is bad. 

47. The Military Board have supposed that the usefulness of the Ganges Canal, as an irrigating 
machine, will be impaired by the adoption of the Medical Committee’s recommendation—that the water 
should be kept within soil. Had it been intended to irrigate directly from the canal itself, the water 
must certainly have been kept generally above the surface level of the country, but such was not the 
case. Major Cautley always intended that the water of the Ganges Canal should be distributed by means 
of rajbuhas or main watercourses, which would be of considerable length, and, having a less fall than that 
of the country, would soon bring water up to the level of the cultivated land. With further reference 
to this arrangement, the canal will be taken along the highest ridge of the country. The adoption of 
the Committee’s recommendation will not involve any material departure from Major Cautley’s design. 
A glance at his calculations for excavation (pages 19 to 21 of the Estimates in the printed report) will show 
that the average estimated depth is in most cases sufficient to fulfil the prescribed conditions. 

48. The masonry works of the Munglour Division already completed, or nearly so,-are the Munglour 
workshops, the first-class chokies of Muhmoodpoor and Bailra, and the second-class chokies of Munglour, 
Dimat, Toghulpoor, Nirgaujni, Bhopah, and Jowli. The workshops are on a smaller scale than those of 
Roorkee, but will, I.believe, be found sufficient for the wants of the division. 

49. The first and second-class chokics are built in accordance with the designs, but with deeper 
foundations. With exception to the Muhmoodpoor choki, they are built on the embankments, as more 
convenient for the required purpose, though involving the necessity of carrying the foundations through 
the made soil to the natural surface of the ground. The walls of the second-class chokies are, with 
the sanction of the Military Board, raised 3/ higher than was at first proposed, to admit of the use of a 
punkha. 

T2 
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50. Of the Munglour and Toghulpoor bridges, the foundations are complete; and of the former, the 
piers and abutments are built to spring of arch. The original design for this part of the work has been 
considerably modified. In both instances, the soil, to the greatest depth to which I have examined it— 
viz., 25 feet below the level of the bottom of the canal—consists of sand, with a slight mixture of clay, and 
having more or less solidity. I have, therefore, deemed it expedient to increase the depth of foundations 
from 10 feet to 12 and 15 feet, according to soil; and to prevent the erosion of the canal bottom, I have 
added front and rear curtain walls and a masonry floor. I have increased the surface supporting the 
structure, by adding a broad footing to all the foundations, and I have reinforced the abutments by the 
adiition of strong counterforts. As a set-off to these additions, the thickness of the piers and of the abut- 
meuts between the counterforts has been slightly reduced. 

51. The excavation for founding several of the falls and bridges of the Munglour Division is in 
progress. In both cases, the channel at site of the work re- ; 
quires modification. The width of the bridges between the abut- Wig. Fig. . 
ments is 179’; that of the canal bottom being 140’, it is arranged 
as in fig. a. 

The width of the falls between abutments is 1724 feet, which, 
above bridge, is similarly accommodated to the width of the canal. 


vai" 
Below bridge, I have deemed it better to adopt at once the form 
of channel (vide fig. 6) which the action of the water would in- 
evitably cut out for itself. I would further strongly recommend < 
the addition of the curved revetments, a, a. ago ihe 


52. I may here remark, that previous to the preparation of % “ 
working plans for any bridge, the executive officer examines the 
soil to a depth of 25 feet below the canal bottom, by means of 
three vertical shafts or kutcha wells, and sends to the director’s 
office a report of the results, and specimens of the soil taken at 
every 21 feet. These samples are kept in the model-room, and 
a sheet of sections is also prepared, showing the depth of founda- 
tion of each work, and the nature and succession of strata at 
its site. 

53. The greatest difficulty in this division has been expe- 
rienced in burning bricks, the koora required for fuel being 
highly prized by the cultivators, and most unwillingly parted with by them. The requisite numbers for 
the several bridges have now, however, been nearly completed, and either wholly or in part carted to 
and stacked at the sites of the works. The larger numbers required for the falls are not yet complete; 
nor, at the present rate of progress, could they be got ready in many years. Arrangements will there- 
fore be made to burn them with wood wherever that description of fuel is obtainable at a reasonable 
cost. 

54. The bricks, as they are unloaded from the kilns, are taken to the sites of the works, and it is my 
wish that, when sufficient for that purpose are collected, the foundations should be got in at once, as the most 

- convenient way of disposing of the bricks and releasing the ground covered by the stacks. 

55. In the third, or Bolundshuhur Division, under Mr. Volk; in the fourth, or Futtigurh Division, 
under Lieut. Hodgson; and in the sixth, or Cawnpoor Division, under Lieut. C. W. Hutchinson, the 
preliminary examination of the country is in active progress, and printed instructions have been issued for 
the guidance of the executive engineers. No executive officer has yet been appointed to the Etawa Division, 
but Mr. Dodsworth is engaged in taking a series of levels in that direction. 

56. In conclusion, it is but justice to the executive officers and assistants on the Ganges Canal, and 
more especially to Lieuts. Strachey, Turnbull, and Yule, to state to the Military Board my high estimation 
of the zeal, ability, and good feeling, which has animated their exertions in forwarding this great work. 


600° 


—-¥--- 
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The executive officers have had to struggle with many difficulties, the conquest of which, though it has 
smoothed the path of their successors, has doubtless enhanced the cost of their own work, and it is important 
to bear this in mind, and to be cautious in drawing unfavourable comparisons between the cost of the past 
and future work, and in attributing to the superior care and management of future executives an improve- 
ment in economy, which may be chiefly due to the results of their predecessor’s labours. The power 
requisite to maintain the regular and equable motion of a vast machine, is no measure of the force required 
to set it going. 
(Signed) W. E. Baxer, Major, 
Director Ganges Canal. 
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APPENDIX F, 


Data on which the Prosects for the Gances Canat, submitted by Captain Cavutey with his 
Report of 1845, were founded. 


TRE following points being conceded as axioms, the data for the discharge, and the capacity for the canal 
channel, have been framed upon them. 

lst. That a discharge of 1 cubic foot per second, constant, is equal to the irrigation of 350 beegahs of 

55 yards square each. 

2nd. That from the results of the Delhi and Doab Canals, 800 cubic feet per second, constant, is a fair 

supply for irrigation for 100 miles in length of a canal. 

3rd. That taking village estates with reference to their general character, a proportion of surface equal 

to one-third of the whole is a fair proportion requiring irrigation. 

2. On each 100 miles in length, therefore, the canal would, on the second axiom, irrigate 280,000 beegahs, 
or 273°4 square miles, and, on the third axiom, this would be sufficient for an area of country equal to three 
times that amount, or to 820-2 square miles. 

3. I assume, therefore, that a strip of country on each side of the canal from four to five miles, say 
five miles, in width, would be irrigated. The beneficial effects of irrigation being open to distant lands, 
when those in the immediate neighbourhood of the canal were not suited to irrigation. 

4. Now the Ganges Canal on project No. 1 is proposed to run in an uninterrupted and direct line from 
Hurdwar to Allahabad, the total distance being 453 miles; from this main line branches will be taken off 
towards Futtigurh, Tuppul in the Bolundshuhur district, Etawa, and Cawnpoor. 

5. The first part of the line, viz. that from Hurdwar to the village of Nusseerpoor (274 miles in length), 
may be considered as removed from the influence of irrigation, from its passing through Khadir land in the 
early part of its course, and deep digging immediately above Nusseerpoor; there remains, therefore, 
4254 miles, requiring, as above, 3,404 cubic feet of water for irrigation on the main line only. 

6. The lengths of the branches are as follow :— 


Futtigurh —... aks sole ake as a .« 160 miles. 
Bolundshuhur abe re ee ste wal . 70 ,, 
Etawa “ies ase x wes vee sad .» 172, 
Cawnpoor.... une is wae ou ines .- 432 ,, 


For the first five miles of these branches, the country may be considered under the influence of the 
main line, as far as irrigation is concerned. The total length of canal, therefore, including both the main 
line and the branches, for which irrigation must be provided, is as follows :— 


Main line... Oe ioe - ve 453 — 27$ = 425} miles. 
Futtigurh branch... asi ca -. 160 — 5 =155_,, 
Bolundshuhur branch Said ate . 70 — 5 = 65 ,, 
Etawa branch oa 35s ose «. 172 — 45 =167 ,, 
Cawnpoor branch __... ite ak - 43f-— 5 = 38) ,, 
Total... oe eee ae ie - 851, 


By referring to the sheet of sections of the main line, it will be observed that throughout the whole 
of the Futtipoor and Allahabad districts, or on the last 100 miles approaching the terminus, the excavation 
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of the canal channel is so deep, that, although cuts may be taken off at right angles for the purposes of 
irrigating distant lands, the fields in the immediate vicinity of the canal will with difficulty be supplied 
with water, and that only by machinery. I have, therefore, reduced the supply of water for irrigation on 
this lower tract from 8 to 4°92 cubic feet per second for each mile—turning the difference to a more useful 
account in the Cawnpoor district. 

7. The distribution of the whole body of the canal supply, therefore, which is calculated at 6,750 cubic 
feet per second, and which is supposed by the Committee to reach the high land of. the Doab at Roorkee, 
will be thus :— 


hoage : 325} at 8 cubic feet per mile ... 2,604 
Main line... .. 4254 miles {300 4°92 2 "499 
Total ... igs aes Sa wos is ... 3,096 

Futtigurh branch... ae .»» 155 miles, at 8 cubic feet per mile, 1,240 
Bolundshuhur branch wes w- 65 i 3 a 520 
Etawa branch ave ses . 167 95 sf 4 1,336 
Cawnpoor branch .., .. 883 ,, 4 “s 308 
Reserved portion for navigation at Allahabad ... ee aa =e 250 
Grand total ... eg a aes ste ws 6,750 


8. The detail of discharges at the heads of branches, with that for the computation of the capacity of 
the main channel and transverse sectional area of excavation, will be thus :— 


1st. Distance from the head at Hurdwar to the departure of the en branch —50 miles. 


2nd. Futtigurh branch to Bohundshuhur branch __... oe . dee w 60, 
8rd. Bohundshuhur branch to Etawa branch ove soy sy ses jes 10 <4 
4th. Etawa branch to Cawnpoor branch ___... i oe os as .. 100 ,, 
5th. Cawnpoor branch to terminus at Allahabad... ae ne se - 173 ,, 

Total length ... ie bee ay wee wee . 453 ,, 


As noted in the 5th paragraph of this Appendix, 273 miles must be deducted from the first item, 
leaving 223 out of the 50 miles to be supplied with water for irrigation. From this results the following 
table :— 





Water demanded for Irrigation. Discharge below Branch on 
Expenditure on the main Canal to below —— op the Main Line 
Main Line. Branch. , 
Futtigurh head ane Seis ets wii oe 6,750 —( 180 + 1,240) = 5,330 
Bolundshuhur head ... ate are a = 5,330 —( 480+ 520) = 4,330 
Etawa head ... Ses Sa ‘ee see ace 4,330 — ( 560 + 1,336) = 2,434 
Cawnpoor head aed 2% iG re ade 2,434 —( 800+ 308) = 1,326 
To Allahabad io ins saa Sie are 1,326 — (1,076 + 0) = 250 








Leaving for the purposes of navigation 250 cubic feet per second. 


9. The dimensions of the main channel are represented in the following sections :— 
No. 1.—From the head of the Main Canal to the Futtigurh branch head, distance 50 miles. 


<3! Se NE 
SS 


140° 
No. 2.—From the Futtigurh branch head the section will be reduced to, 
ae = SS rr" = Dae 


Wor 
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No. 3.—From the Bolundshuhur branch head, the section will be reduced to, 
———$—$— —— A <as/y 
No. 4.—From the Etawa branch head, the section will be reduced to, 


. <at3 
In 16¢ 


gor 


No. 5.—From the commencement of the 250th mile, the section will be reduced to, 


< 227 SSN ee 
Oey 


BO 


No. 6.—From the commencement of the 281st mile, or from the Cawnpoor branch, the section will be reduced to, 


<2 
cs 16 


No. 7.—At the Terminus the section will be reduced to, 
,—\ < pn’ 7 


The capacities of these sections are as follow; the values of R and ; being calculated on no fractional 


parts beyond °5 in the former, and in round numbers in hundreds in the latter :— 




















: 1 Sectional Area ; Discharge. 
Section. Value of R. Value of e Square Feet. V in Feet. 
Theoretical. Required. 
Number 
1 106°96 asn0 1,500-00 4-469 6,703°5 6,750 
2 96°57 asze 1,251-00 4°245 5,310°0 5,330 
3 94°67 aaa 1,053-00 4°202 4,425°0 4,330 
4 78°90 son 731°25 3°461 2,530°9 2,434 
5 73°23 assis 609-00 3°206 1,952°4 1,874 
6 63°39 sina 486°00 2°733 1,3828°2 1,826 
q 38°33 sana 116-00 2°117 245°6 250 


The formula is thus (Dubuat’s) :— 
y = _306:55 (WR — 0-10325)_ 
Vb — Hyp. Log. Vb + 1°6 


When V = mean velocity per second, 


— 0°31 (V R — 0°10825) 


R = mean radius, i.e. the area of the section in square inches, divided by its wall, or that part of the 
perimeter in contact with the fluid, in linear inches. 


# = the denominator of the fraction expressing the slope of the bed, or surface of the water; the numerator 


being unity, so that a slope of one inch in one thousand is equal to y4455 = and 6 = 1000. 


The ratio between the velocities at the surface and those at the bottom is exhibited in the 
following table, where v denotes the former, and U the latter. The surface velocities have been 
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deduced from Dubuat’s formula; and the values of V and U of both Dubuat and Prony have been 


calculated. 
A ee SS SSS OS 


Values in Feet of 


























Slope of 
Section. Vv. U. ‘Canal Bed per Mile, 
v, in Inches, 
Dubuat. Prony. Dubuat. Prony. 
Number. 
1 5°13 4°46 4°15 3°79 3°18 18 
2 4°88 4°24 3°95 3°60 3°02 18 
3 4°83 4:20 3:91 3°57 2°99 18 
4 4°04 3°47 3:27 2°90 2°50 15 
5 3°77 3°21 3°05 2°65 2°33 14 
6 3:27 2°76 2-64 2°25 2°02 12 
7 2°55 2°10 2-06 1°65 1°58 12 
3°08 2°58 2°49 2°08 1°90 12 
3°20 2°69 2°59 2°18 1-98 12 
3°30 2°78 2°67 2°26 2°04 12 
Dusuat. Prony. 
sets Vv 
v=(/V— +34 °55) Yer iiee 
V=(V0 — *55) + 73 V='8lv 
= 2 ate Preserving the rule 
Die BS | quoted in the note.* 


With regard to the effect that the maximum velocity at the bottom, agreeably to the above table, may 
have upon the soil at the bed of the canal, I am only able to draw inferences from what has occurred on the 
Doab Canal, where the disarrangement of the bed, depending not only on excess of slope, but on the 
irregularity with which that slope existed, was great; the points in the bed which suffered severely were 
those where the declivity per mile varied from 4 to 5} feet, or where, agreeably to the above formula, 
the velocity of the current at the bottom was equal to 4*1 and 6°6 feet per second of Dubuat, and 3-39 and 
525 feet per second of Prony. From 2 to 4 feet declivity per mile, the action on the bed varied agreeably 
to the nature of the soil over which the current passed; but this action was not dangerous, though it must 
have been greatly influenced by the constant change of situation in the deposits of silt which took place at 
this period. In remodelling the slopes, a maximum declivity of 2 feet per mile was determined on, which, 
with the supply that the canal might be expected to hold, would, on the above formula, give a velocity at 
the bottom equal to 3°5 or 3 feet per second. Up to the present period, we have not had the means of 
testing the action on the remodelled slopes (from circumstances unconnected with these inquiries, the 
proposed slope of 24 inches was reduced to 23 inches per mile) with a mean radius of section greater than 
40°7; this gives a velocity at the bottom equal to 2°7 and 2°3 feet per second, which might certainly be 
considerably exceeded, as far as [ am able to judge from the stable state of the canal bed; the soil 
is good. 

It will be observed that, in the project for the Ganges Canal, the declivity of bed is less than that above 
alluded to, but the magnitude of the mean radius of the section gives a velocity to the current due to the 
greater slopes of the Doab Canal. I have no reason for anticipating any dangerous effects from this velocity, 
but, at the same time, I would recommend that the branches should not be commenced upon until the main 
line is completed, and the action of the water necessary for that line carefully observed. A decrease in 
depth of water to the first section equal to 34 feet would reduce the current at the bottom of the canal to 
3°07 and 2°64 feet per second of Dubuat and Prony respectively, and would give a supply equal tu 


* Prony having giving no formula for the value of U, it has been calculated on Dubuat’s rule V =2t U 
9 
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3,494 cubic fect. per second, which is somewhat more than is required for the purposes of both irrigation and 
navigation. 


The following table is explanatory of the capabilities of the Solani Aqueduct, the depth of water being 
retained as in section 1 :— 





Value in Feet of 





Area of Discharge 
2s Section in R. i ° Vv. U. per 
Feet. v Second. 


Dubuat. Prony. Dubuat. | Prony. 























Earthen aqueduct revet- 
ments . 


1,590 | 101°0 spaa 5°00 4°35 4°05 3:70 3°10 | 6,906 
Masonry aqueduct ses 1,700 | 97-1 seas 4°87 4°23 3°94 3°59 3:01 7,237 


Were each of the masonry channels reduced to a breadth of 823 feet, the equilibrium between their 
total value and that of the earthen aqueduct would be more perfectly established, but the stone piers, which 
are fixed in the bed of the channels at both extremities, may probably have some effect in interfering with 
the current, an evil which will be qualified by this additional width. 

The formula for afflux (or rise to the water’s surface level on the superior side, arising from the 
construction of a bridge over the course of a river) which has been used is this :— 


Vv? 7 
(sgt?) *@-v 
V = mean velocity of current before the erection of the bridge. 
K = rates between sectional area of the river and the aggregate waterway of the bridge. 
p = difference of level on contracted or narrowed part of the river. 
G = the acquired velocity at the end of one second by a ponderous body falling freely: this is always an uncertain 
part of these equations, the reasons for which are explained by Dubuat; it has been used throughout my 


calculations as 330. 

10. The berms of the canal, or the space between the interior slopes of the embankment and the 
channel, are proposed to be raised 12 inches above the high-water mark, and the top of the embankments 
are not to be less than 3 feet above the same level. The terreplein, or top of banks, to be not less than 
20 fect, wide, excepting on the last 100 miles of the canal, where this minimum width may be reduced to 
16 feet; where earth is in excess, the extra soil will be used in extending the width to the rear; where there 
is a deficiency, the earth required for the completion of the banks to their full height and width will be 
obtained by digging superficial trenches, not deeper than 12 inches, either within or without the canal 
boundary ; if without, the sides ought to be sloped off so as to admit of a plough passing over them. The 
limits to the canal ground ought to be marked off by a ditch 3 feet wide and as much deep. 


Cawnroor Brancn. 
11. Forty-three and a half miles long, with a slope of 12 inches per mile: the supply for this branch is 
308 feet per second. The masonry head at Rousa, from which it receives its supply, consists of two openings 
of 20 feet each. The capacity of channel at the point of departure is— 























Secti Value of | Vue of | Scctional Area wee Discharge. 
fee ——a Aa 
ais R. 1 | Square Feet. eee 
| 4 | Tlieoretical. Required. 
-— ; ! ai Le | Laser ofa See ek 
: | | | rie , 
At the point of departure ... ho so] BORAT Sie 246 2585 635°9 308+0 
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These dimensions decrease to a width of 21 feet until the branch terminates at the escape into the Pandoo at 
Gowri. The capacity of this channel is sufficient for twice the quantity that the supply for irrigation 
demands, to admit of surplus water being thrown down it. 


GROUND OCCUPIED BY THE CANAL. 


12. It is proposed that plantations of forest trees should be established on each side of the canal—the 
berms, slopes, and embankments, being kept entirely free from either trees or vegetation. Where, however, 
the terreplein, or top of bank, exceeds the proposed width of 20 feet, it will be desirable to keep a space not 
exceeding 30 feet in width clear for the purposes of a roadway. It will be evident, on a reference to the 
table of excavation, that beyond that required merely for the formation of embankments, much superfluous 
earth will remain; this would be spread out up to the boundary ditch. On the early portion of the canal 
the excavation is so extensive, that the whole of the land within the boundaries will be raised to the height 
of the terreplein; with the exception, however, of the berm, slopes, and the roadways, the whole will be 
planted: the superficial area of land which the canal will occupy on No. 1 project may be estimated as 
follows :— 

Main Line. 




















—_—_ Length, Breadth. | Area. Total, 
é Feet. Feet. Acres. 
On section No. 1 264,000 x 600 = 158,400,000 
i) 2 316,800 x 400 = 126,720,000 
i 3 os wei sis oe bee 369,600 x 300 = 110,880,000 
5 4 oe - a ate nee 369,600 x 250 = 92,400,000 
- 5 aor als 158,400 x 200 = 31,680,000 
” 6 913,440 x 150 = 137,016,000 
Total... ene cer ce see ir a ... 657,096,000 
' 657,096,000 2 . 
Then —pBe0 = 15,084 84 
Cawnpoor branch ae Bie aii this Pan 229,680 x 150 = 34,452,000 790°90 
Futtigurh branch as ee sie aa vk 844,800 x 200 = 168,960,000 3,878°78 
Bolundshuhur branch ... ci ine ot. Bee 369,600 x 150 = 55,440,000 1,272-27 
Etawa branch ... aus ie — a wee 908,160 x 200 = 181,632,000 4,169°69 
Total amount of land required for the main canal . - ; 
and its branches on project No. 1 } a ml na eae IETe 








13. In addition to the above, it is proposed to establish orchards of grafted mango-trees at every first- 
class choki, or at every 15 miles or thereabouts; each orchard to consist of 5 acres. These may hereafter be 
extended throughout the branch lines, but the main line only is now taken into consideration. It will also be 
necessary to take in a portion of ground at Roorkee for the workshops, timber-yard, brick-ground, and for 
general purposes. The additional space required under these heads may be estimated at 250 acres, viz. :— 





84 orchards xX 5= .., 38 eee vee i we = 170 
Roorkee ground ae oe ae on ss w. =—-80 
Total ... eae an sles ... 250 acres. 


The object in combining with the plan for plantations of forest trees, one for the grafted mango, is to 
take advantage of the means of protection and care offered by the canal establishment in introducing 
generally on the whole line of the Doab a fruit which in its natural state is highly prized by the native 

v2 
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community, and which, when cultivated, will be still more acceptable. The orchards will be annually farmed 
out, and the proceeds set off against the expenses of original outlay and maintenance; each orchard will be 
the nucleus of distribution for grafts when the parent trees have arrived at maturity, and it may be inferred 
that, by the means proposed, a very superior fruit will be generally disseminated. 

14. In the above calculations, the total area of land required for the purposes of the Ganges Canal and 
its branches will be equal to 25,196°48 acres, say 25,200 acres, which, at an average of 27s. 8a. per acre, 
leads to an annual remission of 63,000 7s. It may appear at first sight that this sum, which is annually 
disbursed from the treasury as long as the present assessments last, and the equivalent of which in the land 
itself is struck out of the Jumma when the next settlements take place, is not only an annual and permanent 
loss to the Government, but a dead weight upon the canal returns. It must be recollected, however, that the 
consequence of introducing facilities for irrigation are, increased value of property, and a security to the 
realization of the Government revenue. I merely advert to the direct benefits to the State as exhibited in 
the treasury receipts, and that these benefits will far counterbalance the remission for land taken up 
originally for the canal purposes, appears to me to be evident. 

15. Independently, however, of remission for land occupied by the canal, the items of remuneration for 
standing crops, trees, buildings, wells, &c., present themselves; it is hardly possible to determine the exact 
amount which may be carried to this account. It would be a necessary part of the superintendent’s duty, 
however, to make such arrangements as might prevent, as much as possible, the removal of standing corn, 
sugar-cane, cotton, &c., by postponing the excavation of the canal at points where they existed, and giving 
warning to the cultivators not to sow within the limits of the canal boundaries, when such boundaries had 
been distinctly laid down. I am not, therefore, disposed to estimate the remuneration on this item at a high 
amount. Trees and masonry wells would have to be paid for when actually removed, but I would restrict 
this removal to that portion of the canal limits occupied by the banks, berms, and channel. On that 
portion within the boundary devoted to plantations, the trees standing might be allowed to remain, 
as the property of the owner, until he wished to remove them, and the wells might continue in use 
for irrigation, without in any way interfering with the interests of the canal. This might be laid down 
as a general rule, the exception being where removal was necessary, in which case remuneration would 
be given. 

16. The remark, however, appended to paragraph 14 is equally applicable here: the original outlay on 
remission and remuneration, whether for land, crops, trees, or buildings, would meet with an ample return in 
the increased value of estates and property. 


Ganaes CanaL Prosect No. 2. 


17. Up to the 280th mile, or to the departure of the Cawnpoor branch, there is no difference between 
this and the first project, and Nos. 1 to 5 of the Sections, with their calculated capacity for discharge, 
remain as before. In this project, however, tle increased length of the Cawnpoor branch leads to a further 
removal of water from the main channel of 172 cubic feet per second, which (although, for reasons before 
explained, no additional waterway is required at the head of the branch) renders a reduction to the section 
of the main line after the departure of that branch convenient. 

18. In continuation, therefore, from No. 5 section of Project No. 1, we have— 


No. 6.—From the commencement of the 281st mile, or below the departure of the Cawnpoor branch, the section will be 
reduced to— 


{pS sit ; a 


e 


No. 7.—From the commencement of the 861st mile the section will be reduced to, and continue to, the terminus. 


a ee 
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; Value of | V#!ue of | Sectional Area rea Discharge, 
Section. R 1 Square Feet. in Feet, |—————_—___—_____- 
b Theoretical. Required. 
Number 6... eee See eo eee 62°36 svso 426 2°710 1,154°5 1,194 
yo ke ees hve ae oe one 38°33 stao 116 2°117 245°6 250 
Water demanded for Irrigation. Discharge below 
— |_————_—_—_____________| Branch on the Main 
Main Line. Branch. Canal. 








The expenditure on the main line to immediately south of the 


Cawnpoor head being ... vee an vis ee au 2,434 — 800 + 440 = 1,194 


| 
1 
| 
To Allahabad aes ies ie re aes age a 1,194 —944 4+ 0 | 250 





1,194 cubic feet per second passes the 280th mile for the purposes of irrigation and navigation, the length 
of canal being 173 miles; for the first 80 of which an allowance is made for irrigation, agreeably to the 
second axiom of 8 cubic feet per mile, and to the latter from the reservoirs for lockage 3°26 cubic feet per 
mile—the disposal of the whole body being thus :— 


For irrigation from the 280th to 360th mile ... a --. 640 cubic feet. 
2: : 360th to 4538rd ws ae BOL, 
For navigation ... ee ae ac ive 250 i 


Total... vie eee ais w+ 1,194 i 


Stop bridges will be placed on the canal, south of the Cawnpoor Head and south of the Deosur Escape, to 
regulate this supply, and protect the canal on its reduced section (commencing at the 360th mile) from being 
overloaded. 

19. It will be observed that, on the above calculation, the quantity of water in the canal, on its reaching 
the diminished section, figure No. 7, is equal to 614 cubic feet, whereas the capacity of channel upon which 
the above section has been framed is only equal to carry 24464 cubic feet per second. By referring, 
however, to the depths of excavation from the 360th mile downwards, vide Estimate, it will be seen that they 
far exceed 4 feet, which as the minimum depth was that to be admitted into the calculations; the capacity 
of this channel, therefore, is fully equal to the quantity of water it will receive. I have been more willing 
to give an excess of water on this line, from the circumstance of the immediate neighbourhood of the 
Ghatumpoor Purgunna, in the Cawnpoor District, a tract of land lying to the south-west of the town 
of Sarh and the Fort of Deosur, and greatly in want of irrigation. The purgunna in question lies on the 
right or opposite bank of the Rinde River, but a cut taken from the canal at some point between Suchindee 
and Etarra, vide Sheet of Protracted Levels, No. 9, would, by the interposition of an aqueduct built over the 
Rinde, provide this tract of land with ample means for irrigation. 

20. This project will add in a small degree to the amount required for remuneration on land, viz., that 
for an additional length of 164 miles to the Cawnpoor branch, thus— 





Miles. Feet. Feet. Square Feet. Acres. 
13,068,000 
16 87,120 x 150 = = : 
4 or 87, 13,560 300 
Brought forward ane fe sa ies .+- 25,196 °48 





Total land required for No. 2 project sib .-- 25,496°48 
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No. 3 Project. 


21. Up to the departure of the Cawnpoor branch, at the 280th mile, the calculations remain the same 
as in the former projects; from the point of separation each branch, viz., that one towards Allahabad, and 
that to Cawnpoor, are projected as lines of navigation, the former being locked into the Jumna south of the 
Rinde River, and the latter into the Ganges at Cawnpoor. The sections are as follow :— 


No. 6.—Allahabad Branch below regulator at the point of separation. 
SS ye 
No. 7.—Allahabad Branch Terminus. 














Sa Value of | V@lue of | sectional Area ; Discharge. 
Section. R. 1 Square Feet. V in Feet. 
6 Theoretical. | Required. 
Number6 ... oe bas a iis 59°26 svau 306 2°641 808°1 967°72 
ty MO Sk yas ini ty ek 38°33 | sone 116 2-117 245°6 250-00 
I 
Water demanded for Irrigation. | Discharge below 
Branch on the Main 
| Line, 











Main Line. | Branch. 


Expenditure on the main line immediately south of the Cawn- 
poor head being ... ae ace we wee ws | 2,434 — 800 + 425-25 + 250 = 967°72 


To Allahabad ... a's ia awe whe aes «- | 967°72 —717°72 + 0 = 250 


No. 6.—-Cawnpoor Branch below regulator at the point of sepuration. 


< ei 
s Ca 


No. 7.—Cawnpoor Branch at Terminus. 





fOr NS < 19 y————L_. 
sy ad 
= 





‘ Value of Felue‘ot Sectional Area — Discharge. 
Bection: R. J Square Feet. Win Beet ; 
b Theoretical. Required, 
Number 6... wale er aoe sag 56°81 sva0 246 2°585 635°9 666°28 
tere cds toes sie re pie ore 38°33 aii 116 2°117 245°6 250+00 


On the Allahabad branch, a reduction in width of one foot takes place on each 5 miles, On the Cawnpoor 
one, a similar reduction is made on every 6. 

22. In this project, 1,634 cubic feet per second reaches the point where the Allahabad and Cawnpoor 
branches separate; out of which is reserved, for the purposes of navigation, 500 cubic feet per second, that 
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is, 250 for the terminus of each. The remainder, which is applicable to irrigation, is divided off as 


follows :— 
Cub. Ft. per Second. Per Mile. 


Alahabad branch, 100 miles, has... its vee 717°72,)— oor) = 7° 0872 
Cawnpore ,° 63—5 = 58 ... oo vo =©416°28 or 7°8750 


This proportion of water per seatnd for the supply of each running mile is somewhat less than laid down 
in the second axiom of this Appendix. 

23. The quantity of land occupied on this project will be as before, deducting 93 — 20 miles, or the 
difference between the length of canal from the 360th mile to Allahabad, and that from the 360th mile to 
the Jumna near the mouth of the Rinde River. 


Therefore, as before ... 25,496 °48 acres. 





57,816,000 
Ded t 385,440 150 = So e 
educt 385 x 15 £5,560 1,3827°27 ,, 
Total quantity of land required for No. 3 project. ... oe» §«=©24,169'21 





(Signed) P. T. Caurrey, Captain, 
Inrector Ganges Canal Works. 
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APPENDIX G. 


Report on the Water in the Hinpun River, from the Point where the Brine is building at 
GHAZIOODEENNUGGER to its Junction with the Jumna, near the Village of Mozasap, as 
taken on the 4th, 5th, 6th, and 7th of Aprit, 1840. 


Number: 

















ia : Central Number! : Central 
Si of Distance.| Width. Depth. Remarks. eee Distance.} Width. Depth. Remarks. 
so oS te ee eae 
Feet. Feet. | Ft. Ins. Feet. Feet. | Ft. Ins. 
1} 1,000 | 1083] 8 2 |From No. 1 to 36, taken 39 | 1,000 | 92 2 4 
2 {| 1,000 | 180 3 10 on the 4th April, 1840. 40 | 1,000} 89 3 2 
3 | 1,000 | 145 2 4 41} 1,000 | 85 3.0 
4} 1,000 | 112 2 2 42] 1,000] 93 3 10 
5 | 1,000 65 4 3 43 | 1,000 | 131 2 2 
6 | 1,000 | 148 4 44 | 1,000 | 111 3.4 
7} 1,000 | 86 6 45 | 1,000 | 108 3 6 
1,000 } 123 0 46 | 1,000} 75 8 2 
9 | 1,000 | 132 3 47} 1,000 | 137 2 3 
10 | 1,000 | 140 4 48 | 1,000 | 101 2 4 
11 |] 1,000 | 174 0 49 | 1,000 63 3.7 
12 | 1,000 | 76 4 50 | 1,000 | 55 5 2 
13 | 1,000 | 113 1 51} 1,000 038 4 1 
14} 1,000 | 111 11 52] 1,000 | 99 3.2 
15 | 1,000 G1 2 53 | 1,000 | 115 3.0 
16 | 1,000 } 100 5 ; 54] 1,000 94 
17 | 1,000 | 106 10 2 55 | 1,000 | 105 
18 | 1,000 | 97 3 56 | 1,000 63 


19 | 1,000 | 105 
20 | 1,000 | 92 
21 | 1,000] 88 
22 | 1,000 | 110 
23 | 1,000 | 122 
24 | 1,000 | 110 
25 | 1,000 | 87 
26 | 1,000 | 192 
27 | 1,000 | 150 
28 | 1,000 | 84 
29 | 1,000 | 101 
301 1,000 | 86 
31 } 1,000 | 110 
32 | 1,000 | 88 
33 | 1,000 | 180 
34 | 1,000 | 110 
35 | 1,000 | 71 
36 | 1,000] 62 
37 | 1,000 | 59 
38] 1,000 | 65 


57 | 1,000! 76 
58 | 1,000 71 
59 | 1,000 | 61 
60} 1,000 | 89 
61 1,000 | 132 
62 | 1,000] 75 
63 | 1,000 | 65 
64 {| 1,000 | 78 
65 | 1,000] 50 | 1 
66 | 1,000 | 191 
67 | 1,000 | 57 
68 | 1,000 60 
69 | 1,000 | 66 
70 | 1,000 | 79 
71 | 1,000 | 117 
72 | 1,000 | 57 
73 + 1,000] 60 
74| 1,000 | 71 
From No. 37 to 79, taken 75 | 1,000 | 7: 
on the 5th April. 76 { 1,000 62 


_— 


WN RPNNNWAAAWNNWNNWALOWOWONNNE PN WWAHND 
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— _ 
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Number 
of 
Station. 





107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 


Distance.| Width. 





Feet. 

1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 


Feet, 
84 
65 
85 

113 
73 
87 
69 
78 





107 
80 
62 

100 
67 

106 

102 
79 

120 
80 
81 
89 
84 
86 

106 
85 
97 
96 
90 
74 

109 
76 

168 

151 
89 
68 

114 
94 
95 

105 
82 

111 
83 

130 





9th April, 1840. 


VOL, III. 


Central 
Depth, 


by 
co 


NNN ONHNANNNNE KER AANNWOWNENNWOR EE RN WNP PNW DWN DODD OO, 


_ 


— 


_ 


_ 


ae 
OPK NOS De ONE TK OOK WORE NDWODRF RF OOCONNE EH NOMHK FE DWOYrOS 


_ 


— 


_ 





2 


Remarks. 


From No. 80 to 124, 
taken on 6th April. 


At points Nos. 107 and 
108, where there is 
least water, is close to 
the village of Gojur. 


Number; 
Distance.| Width. 


of 
Station. 





Seok i Remarks. 








Feet. Feet. | Ft. Ins. 
119 | 1,000 | 108 2 0 
120 | 1,000 68 8 8 
121 | 1,000 } 138 2 6 
122 | 1,000 | 106 211 
123 | 1,000} 58 5 11 
124 | 1,000} 74 4 2 From No, 124 to 159, 
125 | 1,000 | 130 1 10 taken 7th April, 1840. 
126 | 1,000 | 103 2 10 
127 | 1,000 95 4 10 
128 | 1,000 | 128 111 
129 | 1,000 | 112 1 6 
180 |} 1,000 69 8 2 
131 | 1,000 | 74 6 1 
132 | 1,000 | 112 38 2 
133 | 1,000 | 127 211 
134 |} 1,000 91 3.0 
185 | 1,000 | 120 27 
136 | 1,000 | 96 2 8 
137 | 1,000 | 89 2 11 
138 } 1,000} 54 7 1 
139 | 1,000 } 101 5 10 
140 | 1,000 | 120 2 2 
141 | 1,000 | 139 2 0 
142 | 1,000 97 2 1 
143 | 1,000 | 141 111 
144 | 1,000 67 3 6 
145 | 1,000 | 80 2 6! 
146 | 1,000 | 80 2% 
147 | 1,000] 100 | 1 10} 
148 | 1,000} 64 2 4 
149 | 1,000 | 82 3.0 
150 | 1,000 | 104 21; 
151 | 1,000 | 137 2 1) 
152 | 1,000 | 90 1 10 |} 
153 | 1,000 | 68 2 10; 
154 | 1,000 | 85 110 
155 | 1,000 | 89 1 il | 
156 | 1,000 | 77 3.41 
157 | 1,000 | 73 2 0 
158 | 1,000 | 83 1 9 
159 | 1,000 | 94 2 8 

| 
(Signed) H. B. Brew, Overseer, 


Eastern Jumna Canal. 
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APPENDIX H. 


Crrcutak Memonanpum fo all Executives on the Gances CANat. 


No. 82. 


Dated 1st Junuary, 1852. 


plantations, and ultimate annual clearance. 


Pan and section of canal, with reference to roadway, 


Fig. 1. 
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Fig. 3. 





Fig. 1 shows a section of the canal, as it is supposed to be, when the plantations are established. These 
plantations will, on the right bank of the canal, be established from the boundary ditch to a, or to the crest 
of the interior slope of the embankment. On the left bank of the canal, the plantations will be confined tu 
the ground situated between the letter 3 and the canal boundary on that side. 

The intermediate space between a and 3, including the interior slopes, berms, roadway, &c., and canal 
channel, will be kept perfectly free from plantation, as well as from jungle. 

Fig. 2 shows a plan with a representation of the lining out of plantation and roadway at every mile-stone ; 
the diagram speaks for itself; the esplanade for the mile-stone will have a chord of 150 feet and a versed linc 
depending on the width of artificial esplanade existing. The mile-stones ought to be centrically situated. 

Fig. 3 shows the section of the road on a larger scale, with dimensions of edging; it shows also the slope 
to he given to the 30 feet esplanade which I propose to leave for the roadway, and the cleared space parallel 
to it; this slope is directed upon the outside, so that the canal channel may not be interfered with (my only 
object in giving the slope is, that the drainage may pass off to the outer boundary; any slope, sufficient for 
this purpose, will answer, whether it is 3’ or 4 an inch), The roadway itself will be maintained clear 
from jungle or impediment of any sort; it will be kept well rolled on a breadth of 20 feet, as shown in the 
diagram ; the 10 feet in the rear, which is intended to receive the dropping from the trees, and will relieve 
the roadway from the projecting branches, will be kept clear from jungle, and it will act, in case of necessity, 
for carts and hackeries. 

It is an object to keep the 20 feet of road free from Kunkur metalling; but in very sandy tracts, like 
those in the upper parts of the first and second divisions, either kunkur or clay must be laid down; I prefer 
the latter as more suitable for horses’ feet, and more agreeable for walking on. When Doob grass is fairly 
established, the earthen road becomes very firm and good, as is shown in the road banks of the Jumna canals. 
A stratum of 14 or 2 feet of good clay would answer every purpose, I imagine. 

The embankment roadways are for domestic purposes only, they are not intended for traffic, or for 
general public use. Strings of carts or cattle, of any description, are prohibited from coming upon the 
roadway, excepting in the train of a member of the canal establishment; the establishment are specially 
called upon to use this line for patrol and inspection purposes. 

The latter end of March and beginning of April is a favourable period for tree-planting. I take the 
opportunity, therefore, of pointing out that I am very desirous of establishing lines of mangoe-trees (not 
grafts) along the canal banks. Trees of this sort require great care and more looking after than others, and 
I wish to confine the mangoe-tree planting to two lines, one on the right, the other on the left bank. The 
position of the line on the left bank is to be 10 feet in the rear, or on the left of the 30 feet passage for 
roadway; that is to say, at a distance of 40 feet from the crest of the interior slope of the embankment. 
The position on the right bank is to be exactly similar, viz., 40 feet to the right of the interior slope of the 
embankment. 






The trees are to be planted at a distance of 100 fect from each 
other, so that about 53 plants will be required per mile. At the Surface of ground. >~ 
foot of each plant, a ghurra, or kedgeree pot, in the bottom of - 
which a very small hole is perforated, will be buried thus :— 


These ghurras will be filled with water periodically and as frequently as may be considered necessary with 
reference to the moisture required. 
X2 
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I have stated that the mangoe-trees should be planted at distances of 100 feet; I would not diminish 
this distance, but I would so arrange that at bridges and at mile-stone posts, trees might be thus situated, as 
at ©, 2, &, 2 — 





BANK ROADWAY 









~~ ENNER SLOPE OF BANK. 
BRIDGE. BERM, OR TOWING-PATH. 
I shall be glad to hear of the arrangements above described being entered on in the ensuing season. 
The following diagrams will show the lining-out which I propose for the roadway and plantations in those 
places where the section of the canal is thus :— 


Si, fe. 
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~ {72 BE KEPT CLEAR Le. 
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The roadway, which is to be 20 feet wide, is to have a slight slope externally from a to B, so that the 
drainage may be carried off at the foot of the slope B, c, to drains, as shown at 2, which, being situated at 
about 1,000 feet apart, will deliver the water into the boundary ditches. I see no necessity for going to 
heavy expense in these escapes ; where kunkur is at hand, they can be protected from injury by very simple 
“arrangements, either by massive blocks or by concrete made with kunkur gravel ; where there is no material 
but brick, the refuse from kilns, or broken brick which remains on hand after the completion of bridges, 
may be used with great economy. But in many cases, it is possible that no permanent structure may be 
required at all. Executive engineers, however, will understand that I have no desire to go to heavy expense 
in their construction. The drains will be open through the plantations, and not covered, and might be built 
of the following pattern. 





(Signed) _—P. T. Caurer, Lieutenant-Colonel, 
Director Ganges Canal Works. 
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APPENDIX I . 


Comparative Statement of Details regarding 


Construction. 























PREcavrionary 
PREPARATORY 10 





How far was earthwork 
in rear of abutmente 
completed at time cen- 
tres were struck, and 
was this earth rammed | 
and watered ? 

| 

Earthwork completed to 

a level 34 feet below 


crown of arches; well 
watered and rammed, 


Earthwork completed to 
a level of 1 foot below 
crown of arches; well 
watered and rammed. 











Earth level with top of 
skewbacic at both abut- 
ments; watered, but 
not rammed. 


Up to within 1} feet from 
surface of roadway. 
Earth well rammed 
and watered long be- 
fore commencement of 
Centres. 











aeons | Particular Work- Mean een. ee a dry Keying performed; in whose 
o ‘ ° | care taken : . eee Total resence? Were key bricks 
 |from one Cen- manship Dimensions of Bricks. Pet d into thei i 
‘= | tre, or from fin dressing Thickness Cubic Feet ee ere Paae cs ae 
fQ {several corre- 3 equable tightly as possible by ordi- 
‘S } sponding to Bricks through- of | ¢ Bricks, of ordi means? tie cad 
» | Centres of | generally, t 3 a . | Number uot ehat. deceri an 
g Curves aoe out, or | Joints. g 8 3 landDimen-| Masonry.| 8% h ° at description 
7, | of Intrados.| °F 7° not. 3 a | a sions. were they 
From one | Particular] Equable From 1,050 | 2,100 | None} 99,000 | 10,306-67 | One arch keyed in presence of 
a centre. care through- | 3-16” to |cub. ft.icub. ft.| Mr. W. Kay, and two under 
5 taken. out. 5-16” L = 12-01” superintendence of a mis- 
3 B= 5-73” tree. Key bricks carefully 
5 D= 2°04” dressed, laid in fine mortar, 
oa and driven with wooden 
mallets. 
a ranean 
2 Ditto Ditto Ditto Ditto | Ditto} Ditto| None} Ditto Ditto Two arches keyed in presence 
¢ of Mr. W. Kay, and one in 
3 presence of a mistree only, 
with the same care as above 
. detailed. 
S 
Ditto Ditto Ditto Vv 1,330 | 2,660 | None | 1,35,350 | 11,182°5 | Keyed in presence of Mr. 
cub. ft.Jeub. ft. cite, is Login. The keying was 
94 xX44x 25 done in the same manner 
Bi as described in keying the 
2 Muhewur bridge arches. 
> 
x 
5 
pela | oe aa 
a: 
2 Ditto Ditto Ditto y" 1,925 } 3,850 | None | 1,48,000 14,265 | Partly in presence of Mr. Par- 
a eub. ft.icub. ft. das te cys ker, and partly in presence 
3 12x 5} x 24 of Ukbar Khan, mistree, in 
eI : the same way as the Muhe- 
5 i wur bridge. 
2 | 1 
Lt : | 
Bi 
i : \ ae fe ap 
| Ditto ' Ditto Ditro 11-32” | 1,300 | 2,600 | None | 1,47,400 12,080 | Partly keyed in presence of 
| ! cub, ft.:cub. ft. fie che Soe Capt. Goodwyn, and partly 
a 10x 5x 2 in presence of a mietree. 
: { Previously to keying the 
ay ! arches, the layers on each 
EB: ; side of the key bricks were 
=! | | i wedged hack, the wedges | 
\ 


| being then takenout andthe | 
fo key-bricks tightly fitted in. 


Earthwork completed to 
within 3 feet below 
crown of arches, and 
rammed. 
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Construction of Arches of Bridges on the Ganges Canal. 


Merasores 
LOWERING CENTRES. 


Lowenine aND REMOVAL OF CENTRES, AND RESULTS. 





| 
Any earth or 


superincum- State of After what 
bent weight real interval of time 
on haunches! spandril | after keying were 


walls at time 

















Detail of lowering 


Centres. 











Did any cracks Did any crush- 
appear? Ifso, what| ing of bricks 
were their position |take place? and 
and dimensions, and | was this owing 
was their direction to inferior 


Ultimate Sinking of each 


of three Arches. Did any yielding 


of abutments 



































wheu the . centres first s parallel or perpen- material or 2 
eee Oe lowered? = s a § dicular to Ecurye of uneausl take place ? 
struck ? br oe 
z 38 8 3 arch ? pressure | 
1 
| Earth filled | 3 feet below 12 hours Centres lowered by | 24” | 3” | 24” [2°583” No cracks | Nocrushing : None. 
jin spandrils | crown of equal graduation —-— : 
over arches. about }” or 4” at Quoted from memory. | 

haunches to once. | ! 
level, 34 feet i 
below crown | 

of arches ? | 

ee ee oe | a 

Ditto, ditto, | Level of 2 days Ditto 4” 5’ | 3h [4-166" Ditto Ditto Ditto, 

1 foot below | cornice. ——— 

crown of Quoted from memory. 

arches. 

No weight | No spandril| Began etriking as | Began lowering the | ‘41’ | °36’ | -37’ | -38’ | There were cracks Ditto I did not think 
on haunches| masonry ; soon as the last centres a quarter of not exceeding +32” ; at the time that 
when centres} wing walls | key-brick was fixed,! an inch, and after- broad along all the the abutments 

were being | to level of } but the striking | wards half an inch at arches, 5 feet above the spring; ; gave, but since 

struck, crown of | not completed till | atime. This was but had the spandrils been filled | then they appear 
arches. next day. continued till all the with either earth or masonry, they | to have done so. 
centres were clear of could not have been seen, as I could The cause, I 
the arch. not see them along the face of the | think, is, that the 
arches, The work being built and | block on which 
centres etruck all within 16 days they rest has 
may account for arches sinking so sunk. 
much, the work being perfectly 
green. 
oa WY pares po Eee 
No No spandril 12 hours Half an inch at a | ‘97’ | 24’ | +20’ | -27’ No No No. 
walls, time; central parts 
! Wing walls first haunches after- 
finished to wards, 
full height. 
is a Ney ee tite focal | 
| Yes, up to | No spandril | After twelve hours {| Centres lowered one | °23’ | °21’ | -25’ | -23’ No No No. 
| 5 feet below | walle built. | haunches lowered. | inch ata time, the 
the crown | Wing walls | After 84 hours all haunches being 
| of arches. | built to 3 ft. | the arches left clear | lowered that amount 
‘ below crown} of the centres. first, and then the 
of arches. Brickwork very central parts the 
Moist, through the same. 
heavy rain then 
falling. 
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PRECAUTIONARY 


PREPARATORY 10 
fe E  S 
































Voussoirs . uantity of Materials in dr: ‘ : 
|. Tadiating Particular) ‘Work- Mean 2 state expended, and * Total | Key ne ee fee pie How far was earthwork 
=) from one Cen-| care taken} manship Dimensions of Bricks. a aia ere ey oricks in rear of abutments 
‘= | tre, or from |. . Thickness Cubic Feet ited into their places as 
63 \several corre-|'7 dressing] equable tightly as boseible by a completed at time cen. 
i A . x ; . nary means ny extra- 

s cole Bricks | through of g oo of ordinary means used? and tres were struck, and 
g Curves | 8enerally, | out, or Joints. 5 & {and Dimen-| Masonry. t re men description was this earth rammed 
vy, | of Intrados.}| or not. not. gd Ba a sions. £ y and watered ? 
Te alo ae se eS ge a ge ee nee ort | 
From one | Particular} Equable | 0°28”, or | 1,076 | 2,152 | None 7,262 13,069 | Keying performed in presence | Earthwork well watered 
centre. care through- | }” nearly. | cubic | cubic of Mr. T. Login, officiating and rammed, and com- 
taken, out, feet. | feet. about 15” executive officer, with ex- pleted to spring of 
: «K 7A" x3" ception of portion of one extradoa, 
arch, where greatest sink- 
5 ing subsequently occurred. 
85,178 Key bricks carefully dressed 
3 and laid—a pressure of 
12-176” x about 1,000 lbs, obtained by 
5°86” use of a lever, in addition 
x 2:36" to hammering, and auxil- 
iary to it being exerted. 

From five Ditto Equable | Not ascer-| 1,648 | 3,296 | None Side 13,734 | Keyed in presence of Lieut, | Earthwork completed to 
qj | centres cor- generally, | tained. | cubic | cubic arches, E. Fraser, executive eugi- level, 4 feet below 
D> | responding but may feet. | feet. 12” x 6” neer. Key bricks driven in crowns of arches; well 
3 | to curves of have been uu“ - — x 2” with heavy sledge-ham- watered and rammed. 
2 intrados. a little Believed to be Centre mers, a piece of wood being 
b better in nearly correct. arches, interposed to prevent the 
a faces of 12” x 6” bricks splitting. 

arches. x 3” 

| Eromone | But little | Equable } 1,316 | 2,632 | Noue 12 X 6 x 3] 11,529-00 | Keying performed in pre- | Earth completed to level 
3 centre. dressing | through- cub, ft.|cub. ft. sence of Mr. Conductor 4 feet below crowns of 
ij required. out. Gair, and of Sergt. O’Far- arches; well watered 
g rell, and superintended by and rammed. 
B Lieut. Fraser at intervals. 
3 Method of keying, the same 

as at the Munglour Bridge. 

Ditto Not Good in | +3703, or | 1,325 | 2,650; None | 12” x 6” | 11,529-00 | Keying of eastern arch per- | Earthwork completed to lop of 
facea, but 6-16ths |cub. ft.\cub. ft.| x 2897” formed by mistree; of cen- pring walls prior easern 
bad in the| nearly. tre and western arches in | and western archos; but the 

interior. presence of Lieut. Sharpe. eastern apch wan lowered st 
& Method of keying the eame eles Pao ec nant ned cal 
5 as the foregoing. attained the level of the 
4 springing line of the ellipttcal 
| ‘ curve. 
cect aL Sees oe ae Bel! 1 aes 
3 Ditto Particular| Perfectly “02° 1,194 | 2,988 | None |1-16’ x 504} 11,529°00 | In that of Lieut. Sharpe, and Earth well watered ~ 
& care 80. cub. ft.|cub, ft. x 244/ key bricks (well fitted) rammed to a height 0 
y 
3 taken. =61,866 were driven home by sledge 11 feet above spring o 
2 1x5’ x 166 hammers. arches, 
8 = 26,964 
mo 
po 
Ditto Much Ditto 0-25"; | 4,030 | 2,015 | None |12 x 6 x 3} 11,529:00 | In that of Assistant Overseer | Ditto, ditto to 4 feet be- 
dressing cub. ft.|eub, ft.! Phillips, key bricks dressed low arches. 
not and driven in with heavy 
3 required. sledge hammers, a wooden 
a : wedge being interposed to 
a prevent the bricks from 
splitting. After keying, 
fine mortar filled in over 
\ key bricks. 
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MEASURES 
LOWERING CENTRES. 


LoweErino aND REMOVAL OF CENTRES, AND RESULTS. 




















. one Did any cracks Did any crush- 
ny caret ox State of After what Ultimate Sinking of each appear? If so, what) ing of bricks | p:4 any yielding 
fent weight sae ue interval of time | Detail of lowering of three Arches. were their position |take place? and 
on haunches siendril after keying were and ae fea Bnd. | was. tn fe owing | of abutments 
of arches walls at time Centres. was their direction to in a 
when the | o¢ lowering centres first ae 3 a parallel or perpen materia! = take place ? 
centres were) “centres? lowered ? = e Pe} 3 Henley fo suey eo presure? 
atruck ? Z 7 3 s 
No earth | Level with | 1 inch immediately | After first lowering Keyed Keyed by Mr. Login.| A slight crack along No No. 
filled in spring of to close joints a week AO el —,{ each of the haunches, 
spandrils. extrados, elapsed before any A 5-52” 5°4” 15°755" but not sufficiently 
further lowering took | 6°6 open to admit the 
place. The centres point of a trowel. 
were then lowered 2” 
at termination of | Down 
each week till clear | “sige, 
of arch, by grada- | Keyed 
tions of } of an inch | by ar 
at a time, Login. 
By" 
Earth filled | 4 feet below | Lowered 1 inch Centres lowered a | 3:7” | 3-7” | 4:5” | 3°96" | In the north face of No No. 
in spandrils| crowns of | immediately after | quarter of an inch at the eastern arch a 
over arches, keying. a time from sides few bricks were 
haunches to towards centres of cracked in the centre of arch and eastern haunch. 
level, 4 feet arches, after interval The direction of the haunch crack being parallel to 
below crowns of one month after curve which arose, the executive engineer thinks, from 
of arches, keying. the masonry in the face being slightly better than that 
in the interior. 
Ditto Ditto Ditto Ditto 1:2” | 2-08" | 1:44” | 1:57” No crack. No No. 
No superin- | Wing walla Ditto Ditto 13” 15” Many cracks parallel | Considerable None 
cumbent level with to the curve, and per-jcrushing in the 
weight on | point where Still resting on centres in | pendicular to it, both | faces of arches 
haunches be-| crown of ex- the middle. ip faces and interior of} about the 
yond that of | trados meets arches in the middle;| centres and 
the spandril | imports of more particularly haunches. 
walls them- jarches. Span- shown at the 
selves, dril walle 2 haunches, 
feet 8 inches 
higher. 
None. Both built to Immediately They were lowered in} 1:19” | 2:23 | 14” | 1:64” No No No. 
11 feet above the ordinary manner, 
spring of from haunch to crown, 
arches. }" at a time (6), six 
days after keying. 
Several thou-) 4’ 6” below | Lowered one inch | Same as at Liburheri. | 9-21’! 3-+26”| 5-17” |[3-88” |A few slight cracks on|A slight crush- No., 


sand dry crown of immediately. 
bricks placed] arches. 
on spandrils. 
VOL, III. 




















the centre of eastern 
arch parallel to 
| curve. 


ing took place 
on north face 
of east arch, 
but not suffi- 
ciently to dis- 
place the face 
of bricks. 


o 
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| JANBUT. | DUKEREE. Buora, 


Surat 


KucrouLer. 


SUTHEREE. 


ATURYNA. 


Vouasoirs . bases Quantity of Materials in dry 
radiating Particular) Work- Mean state expended, and Total 
from oneCen-| care taken; manship . Dimensions of Bricks. . 
hei or rom in dressing. equable Thickness Cubic Feet 
sponding to| Bricks | through- of 3 Bricks, of 
Centres of ; i] . 
Curves | Generally, | out, or Joints. 5 % 3 Number and Masonry. 
of Intrados, | or not. not. q B a Dimensions. 
From one Much | Perfectly | From | 2.662 | 1,331 | None 68,000 
centre. dressing | a0. 4-16” to |cub. ft.Jcub. ft. 
not 5-16” 12” x 6” x 3” 
required. 
Ditto Well Ditto “23” 4,400 | 2,200 | None 6,000 10,828 -00 
dressed. cub. ft.|cub, ft. 12” x 6” x 3” 
Number of 
native bricks 
not ascertained. 
Ditto Ditto Ditto 24” 5,612 | 2,896 | None Ditto 
cub. ft.J/cub. ft. 
Ditto 3” bricks Ditto | 1-5” nearly] 3,906 | 1,953 | None 3,035 
dressed, cub. ft.|cub. ft. 
native 12” x 6” « 3” 
bricks not Number of 
dressed. native bricka 
not ascertained, 
From five | But little | Generally 1-4" 2,980 | 1,786 | None 122,000 
centres cor- | dressing. | s0, but a cub, ft./cub. ft. 
responding little better! 12” «x 6” x 3” 
to curves in faces 
of Intrados, of arches, 
From one } 3” bricks | Equable | 1-5” nearly| 4,244 | 2,122 | None 3,050 
centre. dreseed, |throughout wud, ft.[cub. ft. 12” «x 6” x 3” 
native Number of 
bricks not. native bricka 
bot ascertained. 
Ditto Particular Ditto 3-16” 5,176 | 2,588 | None 3,400 
care taken, cub. ft.jcub. ft, 12” x 6” x 3” 
Native bricks, 
9,000 cub. ft. 
4" x 3” x" 
NS ei 28 = Se et 
: Of equal "175" 3,696 | 1,848 | None 105,780 
Ditto Great care| quality cub. ft./cub. ft. 4; if “5 
taken. [throughout 12°4x« 6 « 2:76 
rather | 
better at 
facca of 


SURDUANNA. 


i 
| 
| 
' 
| 
| 
| 
1 
| 
\ 
| 
oo2i|. 
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Keying performed; in whose 
presence? Were key bricks 
fitted into their places as 
tightly as possible by ordi- 
nary means? <Any extra- 
ordinary means used? and 
if so, of what description 
were they? 


10,773-00 | In that of Assistant Overseer 


Phillips, key bricks dressed 
and driven in with heavy 
sledge hammers, a wooden 
wedge being interposed to 
prevent the arches’ bricks 
from splitting. After 
keying, fine mortar filled 
in over key bricks. 


Ditto Ditto 


11,859:-00 | Ditto, ditto Assistant Over- 


seer Dillon, ditto, ditto. 


10,7414+00) Ditto, ditto, Assistant Over- 


seer Milla, ditto. 


15,715'84 | Twoarches keyed in presence 


of Mr. Read and Sergt. 
Mills, and one by Sergt. 
Mills. Key bricks driven 
in as before. 


10,7414 00] In presence of Sergt. Mills. 


Key bricks as before. 


10,828-°00 | In presence of Sergt. Dillon. 


Ditto, ditto. 





15,939:00 | In that of Lieut. Sharpe. 


Keyed as at Belra. 


How far was earth. 
work in rear of abut. 
ments completed at 
time centres ‘were 
struck, and was this 
earth Tammed and 
watered ? 


_— 


Earth well watered 
and rammed to 4 | 
height of 5 feet | 
below arches, 


Ditto ditto, 2 feet | 
ditto ditto, 


Ditto Ditto 


Completed to level 
of 4 feet below 
crowns of arches 
and rammed. 





Well watered and 
rammed ; com- 
pleted to level 
below crowns of | 
arches. 





i a TT a 


| 


1 
Earth rammed; com: : 
pleted to 4 i 








below crowns of | 
arches. | 
| 
——_————| } 
Earthwork com- { 
pleted to crown of i 
arch of passage: i 


| 
To within a foot of 
crown of arch, 


rammed and Wa 
tered. 
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MEASURES 
LOWERING CENTRES. 


Any earth or State of 
superincum- 
bent weight progress of 
on haunches spandril 
a ae walls at time 
of lowering 
ata A centres ? 


Several thou- 
sand dry bricks 
placed to level 

3 feet below 


crown of 
arches. 





crowns of 
arches. 
No 4 feet ditto 
No Ditto 
No Wing walls to 
level of inner 
crown of 
arches ; no 
Masonry in 
spandrils. 


After what 
interval of 
time after 

keying were 

centres first 
lowered ? 


immediately. 


1 month 


Ditto 


2 months and 
6 days. 


Earth filled in | 24 feet below 








spandrils over crowne of 
arches to arches, 
22 feet below 
crowns of 
arches, 
No Wing walls to 
level of inner 
crown of 
arches. 
No Wing walle up 
to level of 
crown of arched 
passage. 
Spandril walls| Wing walle 
built up to 12’| to 1’ below 
below crown extrados, 
of arch. spandrils being 
No earth, 1)’ below 
intrados, 


2 months 


2 months and 
1 day. 


6 months. 


25 days 


THE GANGES CANAL. 


Lowering AND Removal oF CENTRES, AND RESULTS. 


Detail of lowering 


Centres. 


4’ 6” below |Lowered 1 inch] Same as at Liburheri. 


Ultimate Sinking of each 
of three Arches. 





Earthen centres. 
Removed a month 
after keying. 


Ditto 


Ditto: clear of arches. 
3 months and 26 days 
after keying. 


Ditto 
Ditto 2 months and 
10 days. 





06” | -04” | -03” | -04” 
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Did any cracks 
appear? If so, what 
were their position 


and dimensions, and | was this owing 


was their direction 

parallel or perpen- 

dicular to curve of 
arch ? 


A few cracks on each 
arch, parallel to curve, 
and scarcely perceptible. 


No 


Very slight opening 
at haunches. 





Ditto 
Ditto 3 months and 
26 days. 


Ditto 
Earth removed 
equably throughout. 


The centres (earthen) 
were first perforated 
by three tunnels, one 


No 


Very slight openings 
at haunches. 


A few cracks on each 
arch, parallel to curve, 
but scarcely perceptible. 


No 





Did any crush- 
ing of bricks 
take place? and 


Did any yield- 


ing of abut- 
to inferior 
material or ments take 
unequal 
pressure ? place? 
No No. 
No No. 
No No. 
No No. 
No No. 
No No. 
No No. 
No No 





under crown 8’ wide, and at intervals of 7’, by one on either side 7’ wide; thus leaving 4 earthen piers 
supporting the arch, Four gangs of men were then set to work, two in the centre tunnel, standing back 
to back, and digging outwards (i.e., towards the haunches), and the other two excavating the piers 
under haunches, likewise working outwards. As the piers lessened the arch came down gradually, 
crushing the earth, and settling equably to its bearings. 


¥ 2 
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Voussoirs | 3 Quantity of Materials in dry ‘ ; 
. | radiating Particular|: Work- Mean state expended, and Total Keying oe ed os Ad ews How far was earth- 

% |from one Cen-| care taken| manship Dimensions of Bricks. eee ee cre Hey bricks | sorte in rear of i 

| tre, or from Thickness Cubic Feet} fitted into their places as Hier 

A several corre-i7 dressing] equable tightly as possible by ordi- Wace at 

. ‘ 5 fj ~ Tes were 

%s sponding iS Bricks | through- of $ Bricks, of riley teense? ail struck, and was this 
2 9 , ad y i nti earth rammed and 
E Curves | Senerally,) out,or | soit, g 5 3g Humber and Masonry. Ce wine description wale? 

'z, | of Intrados.| or not. not. 3 a a Dimensions. y 

! 
From one |Great care| Of equal *1517” +) 3,100 | 1,550 | None 88,722 13,373:00 | In that of Lieut. Sharpe, | To the level of top 
. centre. taken. quality cub. ft./cub. ft. keyed as at Belra, of skew backs or 

% throughout 12-2” « 6-12" spring of extrados 
. rather x 2:9" or arch; well wa- 

a ree at tered andrammed, 

‘aces 
of arches, 

< Ditto Ditto Equable | 3-16” to | 2,042 | 1,021 | None 65,208 8,951:00 | Inthatof Mr.Conductor Gair. | Three feet above 
§ throughout; 5-16” cub. ft./cub. ft. Keying as before. spring of arches, 

y: 

2 2°64” x 6:22” and ditto ditto, 

s x 12°52” 

2 

5 

Ditto Ditto Ditto 1-4” 2,684 | 1,342 | None 79,885 9,803°38 Ditto Ditto Earthwork — com- 
cub. ft./cub. ft. pleted to level with 

a 125” x 62" x 29” crown of arches, 
8 principally sand, 
° well rammed and 

v4 watered. 

—— { 

ee I 

; ‘ ; t 

R Ditto Ditto Ditto 1-4” 2,598 | 1,299 | None 76,985 9,803-38 | Inthat of Mr. Conductor Gair | Earthwork — com- } 
ae cub. ft.jcub. ft. and Keshuree Misturee at pleted to level) | 

8 12h” x 64” x 23” intervals. Detail as before. of cornice, well 

4 Cs rammed and 
ms watered, 
< Ditto Ditto Ditto 1-8” to | 3,087 | 1,029 | None 79,580 9,803 +38 Ditto Ditto To crowns of arches, 
8 5-16” |cub. ft.Jeub. ft. ditto, ditto. 

5 12:4” x 6-3” 

a x 2” 5-7the. 

Fleas ane Bs ew ce ees 
4 Ditto But little | Ditto 1-4” 2,349 | 783 | None 73,800 8,950°92 | Ditto dittoRamsook Misturee | To 6 feet a 
a care leub. ft.\cub. ft, ditto ditto, springing arches, 
; required. 12-4” « 6-3” ditto ditto. 

x 2” 5-7ths. 

a 

ciaas pe hee | FSR ae fie Fe 
4 Ditto Ditto Ditto |1-8’to 1-4"| 2,930 | None | None 75,000 9,355:50 | In that of Corporal Rae. | To spring of extra: | 
a ub. ft Detail as before. dora, well ramm 
5 ‘ 12” x 6” x 3” and watered. 

a 

a4 We = | s oe | 
5 Ditto Ditto Ditto {1-8 to 3-8”| 3,400 | None | None 58,000 9,355°50 Ditto Ditto Ditto ditto 
cub, ft. 12” x 6” x 3” 

8,000 
8 | 12” x 6” <2” 
| Mee ar 
i : ; ' i itto 
5 5 Ditto | Ditto Ditto 1-8” to 1-4”| 3,680 | None | None 88.600 12,474-00 Ditto Ditto Ditto dit 
o cub. ft. 
g 2 12” x 6" x 3” 
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aie eee State of After oe Ultimate Sinking of each sue : ae tee ul Did any yield- 
ight | Progress of interval o : . of three Arches, were their position takeplace? aod] . 
Pde wing and time after Detail of lowering and dimensions, and | was this owing ing of abut 
of arches spandri : Cent was their direction to inferior ants take 
when the walls at time | keying were entres, : : parallel or perpen- material or 
centres were | f lowering | centres first a 3 “i q dicular to curve of unequal place ? 
struck ? centres ? 2 3 3 3 arch ? pressure ? 
lowered ? a 3} 4 
None Wing walle 1 day See SIRDHANNA, p. 163] *23’ | -22’ | -29’ | -226’ | A few bricks were found| Slightly at No. 
level with cracked in the face of | crown of arch; 
intrados of the haunch of the last attributed 
crown of arch some days subse- | to unequal 
arches. Span- quent to final lowering settling. 
drile, none. of centres. 
Ditto Wing walle 3 ) 2 montha and | In the same manner | 14” | 14° | 14" | 14° No No No. 
above spring 6 days. as at Sirdhanna, but 
of arches, slight variation in 
Spandril walls width of tunnels. 
not commenced. 
Ditto Wing walls to 15 days. Wy’ | uy | oa” | of” No No No. 
level of cornice,| Arches were 
as well as out- | clear of centres 
side wall of jin 10 days after. 
passage. 
No spandril 
walls, 
Ditto Ditto 2 days, wy’ | 1g | gt da No No No. 
Arches clear 
in 15 days 
after, 
Ditto Wing walls to | Immediately. 1-9” 7] 1” | te2” 115138” No No No. 
level of crowns| Centres were 
of arches. clear in 26 
No spandrils, days. 
Ditto Wing walls Clear io 1:48”) 1-5” | 1°65") 1°55” No No No. 
6 feet above | 36 days after 
springing of keying. 
arches, 
No spandrils. 
Ditto Wing walls to 1 month 1°55] 1-5" | 1-67] 1-54” No No No, 
spring of 
extrados. 
Ditto Ditto 20 days 16" 11-54”) 1-5” {1°64 No No No. 
Ditto Ditto 2 months Ditto 1-58) 1-58”) 15” | 1-52” No No No. 
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of arch. 


Vouesoirs : Quantity of Materials in dry : bce 
. | radiating Particular) Work- Mean state expended, and Total eee? War er Adina How far was earth- 
=) from one Cen-|care taken| manship : Dimensions of Bricks. fs i fitted into their places as work in rear of abut- 
£ | tre, or from in dressing| equable Thickness|______________________|Cubic Feet tightly as possible by ordi- | ™&2ts completed at 
f |several corre- ; nary means? Any extra- | _ time centres were 
‘3 | sponding to{ Bricks | through- of 3 Bricks, of ordinary means used? and struck, and was this 
Centres of ; . ‘ : see earth rammed and 
z Curves generally, | out, or Joints, 8 5 a piember end Masonry. a Beate ae deseripGon watered ? 
%, | of Intrados.| or not. not. 4 3 G | Dimensions. y 
| |] |] | J] —_ |---| 
r 
° 
& 
fd 
© 
°o 
x 
< 
rT 
A 
m 
J 
pb 
On 
fa 
Py 
a 
= ! 
g 
of 
« | From one Yes Yes 16” to +3” 3,220 | None | None 58,408 7,601 In that of Lieut. Merrick. | Abutments at 
be centre. cub, ft. Key bricks driven in with againet natural soi 
8 12” x6" x3” wooden mallets. to spring of arch. 
z 
a 
Aor tants CT 
<q Ditto Ditto Ditto |-14 to -23| 2,072 | Ditto | Ditto 60,968 Ditto Ditto Ditto. 
3) cub. ft 
g Ditto 
> (i 6 tes 
& | Ditto Ditto | Ditto  |-063 to -22| 2,462 | Ditto] Ditto] Ditto Ditto Ditto Ditto. 
8 cub. ft 
& Ditto 
a 
I 
oI 
oS 6 
Pi Ditto Ditto Ditto |-12 to +28) 2,636 | Ditto | Ditto 61,988 Ditto Ditto Ditto. 
£ cub. ft ; 
g Ditto 
x 
Db 
a 
Ma Se 
Syrilrergew | eo “ ZirS t of 
Ditto Ditto Ditto |3-16 to 5-16] 2,370 } Ditto | Ditto 62,000 7,623 In that of Aasist.-Overseer | Ditto within 2 fee 
cub Virgiro. ditto. 
: ae Keyed as before. 
4 the 126 x24 
i ith 12x6x3 
b 
pa 
| es elt Pas 
NO | ete | See | ee te SS fe ee ee 
; ; on east! 
a Ditto Ditto Ditto Ditto {2,330 | Ditto | Ditto 57,500 Ditto Ditto a oe side 
° cub. ft. spring, 
& 19” x6" x3” level with 6p! 
B 
a 
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LoweERING AND REMOVAL OF CENTRES, AND RESULTS. 


MEASURES 
LOWBRING CENTRES. 


yvamnrainnnnnTnnnTnTnnSunnETEET nn EEE IEEEESESISN SES 


Any earth or 























Did any crush- 
ing of bricka 
take place? and 
was this owing 
to inferior 
material or 
unequal 
pressure ? 


No 


Did any yield- 
ing of abut- 
ments take 


place? 


No. 


No. 


i State of 
superincum- 
bent weight srueress of 
on haunches fan aa 
oe walls at time 
centres were of loners 
struck ? centres 
None Not 
commenced. 
None Ditto 
None Ditto 
None Ditto 
Kucha pukka | Wing walls 


masonry built jsouth of bridge 
to 5’ above 
haunches to | spring of arch. 
5 fect above | North wing 
spring of arch. | walls not com- 
menced, nor 
spandrils. 


in over 


Ditto Ditto 

















No. 


After what 5 gts Did any cracks 
; Ultimate Sinking of each appear? ‘If so, what 
interval of ‘lof 1 7 of three Arches. were their position 
time after Detail of lowering and dimensions, and 
z Cc was their direction 
keying were entres, : é ¥ parallel or perpen- 
a s g dicular to curve of 
centres first 4 z # 3 are 
lowered ? a o A a 
17 hours Centre portion re- | 17’ | -17’ | +17’ | -17’ |Slight cracks parallel to 
moved at first time of curve, about 2 feet from 
striking ; remaining north face of arch, 
portion several 20 fect long in left and 
weeks after. centre arches, and 12 ft. 
in right arch. 
Ditto Ditto 10’ 15’ 15’ 13’ No 
Ditto Ditto -15’ | 05’ | +02’ 13’ No 
Ditto Ditto 15" 13° 15’ 14’ No 
24 hours Ditto 17’ | 02’ | -02' 19’ | Slight cracks appeared 
in haunches before 
keying, but none after. 
Ditto Ditto 15’ | °125’ | +195’ | +13" Ditto 


No. 
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Voussoirs : Quantity of Materials in dry : i 
. | radiating Particular! Work- Mean state expended, and Total ays Pees ae How far was earth. 
& from one Cen-| care taken| manship . Dimensions of Bricks. . ce d into their places as work in rear of abut- 
"E | tre, or from |i. aressin g| equable Thickness Cubic Feet tightly as possible by ordi- | ents completed at 
&Q several corre- : nary means? Any extra- time centres were 
% | sponding to} Bricks | through- of 3 Bricks, of : y, struck, and was this 
Peaties of a ordinary means used? and earth rammed and 
3 ‘ : : ae 
gE Curves | Senerally,| out,or | soints, 5 5 q Mamber ond Masonry. f eet description watered? 
vz, | of Intrados,} or not. not. a a Dimensions. 
From No Yes 1-5” to 1-3”| 3,558 | None | None 86,500 10,000 | In that of the executive off- | Abutments rested 
one centre cub. ft. cer. against natural soil 
a 12” x 6” x 3” Keyed as before. to 4 feet below spring 
5 of arch; remaining 
B 4 feet filled up, and 
= well rammed and 
watered, 
a | One centre No Ditto 1-4” to 1-3] 3,114 | None | None 87,525 10,000 | In that of Mistree. Keyed | Natural soil tospring 
8 cub, ft. 12” x 6” x 3” as before. of arch. 
A 
a 
5 
E rs 
Ditto Yes Ditto 018" 1,400 | None | None 60,560 7,570 |In that of Lieut. Home, | Carrieduptoaheight 
Inds. 12” « 6” x 3” Keyed aa before. of 5 feet, and well 
% rammed and 
x : watered, 
a 
Ditto Ditto Ditto +014’ 1,100 | None | None Ditto Ditto Ditto Ditto Ditto Ditto 
a mds. 
a 
b 
a 
o 
p 
> : ‘ : : : i Ditto Ditto 
a Ditto Ditto Ditto 016’ | 1,250 | None | None Ditto Ditto Ditto Ditto 
5 mods. 
< 
: 
wa ee ee ee | Sy 
a Ditto Ditto Ditto Ditto | 1,150 | None | None Ditto Ditto Ditto Ditto Ditto Ditto 
£ inde. 
E 
2 
n 
pete 
a | Ditto Ditto | Ditto | -o125° | 897 |None|None| 51,168 63,96} Ditto Ditto Toe rchen, wel 
§ mds. 12” x 6” x 3 rammed and 
8 watered. 
4 
a 
it > S22 See 
. : , : Di Ditto Ditto 
Ditto Ditto Ditto “O13 967 | None | None 52,434 Ditto Ditto itto 
mnds 12” x 6” x 3” 
° 
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a pe 2 


Lowering aND Removat or CENTRES, AND RESULTS. 


MEAsUnES 
LOWERING CENTRES. 


0 





After what 
interval of 
time after 

keying were 


’ centres first 


lowered ? 


24 hours 


Detail of lowering 


Ultimate Sinking of each 
of three Arches, 


Did any cracks 
appear? If so, what 
were their position 


Did any crush- 
ing of bricke 
take place? and 


Did any yield- 


any. Sait ee State of 
‘teat weight Progress ie 
wing an 
mrarches. | _ epandeil 
hen th walls at time 
See ee of lowering 
centres roe centres ? 
atruc 
Kucha pukka | Wings and 
masonry built | spandrils not 
in over commenced, 
haunches, to 
5 feet above 
spring of 
arch. 
No. Not 
commenced 


Spandrils of | Wing walls to 
arches filled in| 5 feet above 
to a height of | spring of arch. 


2 days 








9° 





2 feet with Spandrils not 
kucha pukka | commenced. 
masonry. 
Ditto Ditto ditto on 
up-stream side 
on down- 
stream side to 
level of cornice. 
Spandrils not 
commenced. 
Ditto Same as at 
Mamun. 
Ditto Same as at 
Uchuja. 





Earth from | Wing walls to | Next morning 


centres filled 

on haunches 
as centres 

were lowered. 


top of towing 
path arch. 





Ditto 
of ditto ditto. 


VOL. IL, : 


Ditto to spring 


Ditto 


Ditto 























‘11s’ 





“19° 


Centres, 7 
. vo 
= s ai 
7) a a 
a/d]4a 
Centre portion +12’ | +187 | +15’ 
removed at first time 
of striking; remain- 
ing portion several 
weeks after. 
Ditto “Qi | +17’ 12’ 
As at Jutpoora *25/ |< 18" f° 18" 
Ditto “1 V 15’ 
Ditto +25/ 25’ | -25° 
Ditto “Vofow dea 
Ditto *16’ | +16’ | °285’ 
Ditto “16 “09” 














and dimensions, and {was this owing ing-of abuts 
was their direction to inferior 
parallel or perpen- material or ments take 
dicular to curve of unequal 5 
arch? pressure ? plac? 
Owing to work being No No. 
carried on in the raina, 
the work of two of the 
arches had to be taken 
down, the cracks were 
so considerable prior to 
keying. None appeared 
after keying of arches, 
Same as at Pukhana No No. 
Small cracks about a No No. 
knife’s edge in thickness 
usually appeared in | 
third layer after arch 
had progressed 7 ft. from) 
springing; always per- 
pendicular to curve. 
Ditto No No. 
Ditto No No. 
Ditto No No. 
No No No. 
No No No, 
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Voussoirs : Quantity of Materials in dry : : 

- | radiating Particular) Work- Mean state expended, and Total Keying ae hoe or ove How far was earth 
& from one Cen-| care taken| manship ; Dimensions of Bricks. . Rea nn tote tle as work in rear of abut. 
& eee bed in dressing| equable Thickness)____-_.._-____-____|/Gubic Feet tightly as possible by ordi- aoe at 

, q 
s | sponding to| Bricks | through- of g Bricks, of orden ea Weed struck, and Sat 
fl an ret ot generally, | out,or | yoint, 3 3 "S| Number and | wasonry.| if 8 of what description ue and 
4 of Intrados.{ or not. not. 4g a a Dimensions. were they? 

4 From one Yes Yes 013’ 1,046 | None | None 54,518 6,396} | In that of Lieut. Home, | To top of towing- 
a centre. mds. 12” x 6” x 3” Keyed as before. path arches, well 
& rammed and 
B watered, 

a 
3 Ditto Ditto Ditto +032’ 1,476 | Ditto | Ditto 44,000 6,933 In that of Lieut. Merrick, Not commenced 
& mds. 12” x 6” x 3” Keyed as before. 
5 800 maunds 
0 kunkur. 
a Ditto When Ditto Ditto 1,532 | Ditto | Ditto 64,680 8,223 As in the preceding bridge Ditto. 
5 found mds. 
g requisite, 12” x6" x3” 
XQ Yes. 
4 Ditto Ditto Ditto Ditto | 1,491 | Ditto | Ditto 43,000 6,933 Ditto Ditto. 
° mds. 
5 Ditto 
ui Ditto Ditto Ditto Ditto | 1,256 | Ditto | Ditto 43,000 Ditto Ditto Ditto, 
a nds. 
7 Ditto 
7 800 maunds 
2 kunkuy. 
5 
SS ee de ee 
2 Ditto Ditto Ditto Ditto | 1,666 | Ditto 59,600 8,223 Ditto Ditto. 
io mde. Ditto 
a 800 maunds 
a kunkur. 
an = leee ee 
# | Ditto No, Ditto | 7-16" |2,650 | Ditto 47,000 | 5,545°125 | Keyed by Mistree, without | Level with crown 0 

9 cub, ft any superintendence. Key arch; not ram 
g 11-6” x 5°8” bricks driven in by mallets. nor watered. 

8 a4” 

3 12” 6” x3” 
| 
Sele A ee Pa Mase ee ls Me sono et Se le Do 

z Ditto No. Ditto 1-3” | 2,060 | Ditto 43,700 5,068°125 | Under Lieut, Dumbleton, Ditto. 

2 cub. ft. ditto ditto. 

A 12” x6" x3” 

2 
a4 

Ps a ee ————_—_—_—_—— 
si Ditto No. fncentreand| Right | 2,050 | Ditto 43,800 | 5,068-125 Ditto Ditto. 

E ie eres 1-3” — loub. ft. 

ly 80. 

° In right arch (Centre and 12” x6" x3” 

7 much finer left 
S from half way 1-4” 





up to key. 
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EEE Lowerina AND RemovaL or CENTRES, AND RESULTS. 
LOWERING CENTRES, 









































Any earth or | gtateop | After what Ultimate Sinking of each |, Did any cracke | Tid any crus! | Did any yield- 
superincum- rogress of interval of appea hei 1M we lacey aad 
bent weight Te and . Detail of lowering of three Arches. were their position take place? and) ;. g of abut- 
on haunches aril time after and dimensions, and was this owing 
of arches spandrl keyi Cent ———_—_ 7] __ vas their direction to inferior ments take 
when the walls at time eying were entres. : 3 : parallel or perpen- material or 
of lowering centres first 3 8 P a dicular to curve of unequal 
centres were centres ? aD a £ 3 place? 
struck ? = x = arch ? presaure ? 
lowered ? r= oO 4 a 
Earth from | Wing walls to | Next morning.| As at Jutpoora 16’ | °05’ | +15" | *12’ No No No. 
centres filled on} spring of 
haunches as | towing path 
centres were arch. 
lowered. 
None Not 14 hours Peela brick arch *2’ | +2” 2 +2’ No No No. 
commenced. removed on each side, 
and a hole dug through 
the centre of earth 
centreings. 
No Ditto Right arch, | As in the preceding. | ‘1’ oS No No No. 
38 hours. 
Centre, 14 do, 
Left, 22 do. 

INo Ditto 17 hours Ditto +35’ | +25’ | +2’ (-2166' No No No, 
No Ditto 14 hours Ditto “3 +3! ‘sy on No No No. 
No Ditto Ditto Ditto +3! 25° 3’ «|+28393' No No No. 

A hearting of eed ae 3 days Centres being of earth jer Slight cracks from 6th No No. 
a f abota Apres were dug out ; this a d a to 10th course up from 
Ing of extrados, operation lasted 5 & 5| springing ; ditto, ditto, 
and earth filled 4 days. 3 2 E/24th to 26th courses up, 
Over ins 10 crown +4 Klwhere slightest tendency 

es. ° * 
7, =| to open is traceable, 
Ditto a 5 Ditto Ditto at Wee .«- | Ditto | Separation discernible No No, 
R here also, but can 

hardly be called cracks. 

Ditto ee uy Ditto Ditto 1aa Wes »« | Ditto | More decided here, but No No. 


9” | atill very slight, and in 
some parts not trace- 
able, 


Z2 


172 THE GANGES CANAL. [APPENDIX I. 


ConsTRUCTION, Precavnioyaay 


PREPARATORY 10 

























Voussoirs * uantity of Materials in dr: 7 
‘ radiating Particular | Work- Mean 2 wate expended, and - Total Keying performed; in whose Hi 
3 : : : 2° presence? Were key bricks | How far was earth. 
to |from oneCen-| care taken| manship Dimensions of Bricks. . e Key work in rear of ab 
"E | tre, or from |. : Thickness Cubic Feet| Htted into their places as t hdd 
& leeveral.corre-|i2 dressing] equable as tightly as possible by ordi- dee at 
i i 7 ‘ . Nary means? Any extra- 5 Were 
8 spon Bricks | through of g Bricks, of ordinary means used? and wml, and was this 
generally, | out, or 2 i ed | Number and if so, of what description | ®#*th rammed and 
a Curves : Joints. 6 i" a Masonry. they? P watered ? 
'z, | of Intrados.} or not. not. a a Dimensions. were they 
From one No. Not quite| Right | 2,350 | None} None 44,000 5,545°145 | Two arches in presence of | Earth level with 
centre, 3-10” —|eub. ft. Ex. Engineer and Lieut. crown of arches, 
centre and 12” 6" «3” Dumbleton, the third in but not rammed 
left 4-10” with some few presence of the latter. Key nor watered. 
12” x6" x24” bricks as before, 
@ Dressed | Tolerably 1-3” 2,000 46,000 5,545°125 | Under the eye of Lieut. Dum- Ditto. 
g but not 80. cub. ft. bleton. Key bricks as 
Db radiated. 12” x 6” x 3” before. 
5 12” x 6” x 24” 
A 
in 
8 
Qu 
a a ee ee en | ee \ 
‘ Ditto Yes. 1-8” 1,580 39,060 5,092°03 | In presence of Petumber Sing, None 
7 cub, ft, Sub- Assist. Civil Engineer, 
E 12” x 6” x 23” blocks of kunkur carefully 
6 dressed and 8” thick, being 
7 driven in with blocks of 
2 stone. Three arches keyed 
simultaneously. 
Ditto | Tolerably 1-4” 2,250 44,000 5,068°125| Under theeyeof Lieut, Dum- } Earth level with 
S 80. wub, ft. bleton. Key bricks driven crown of arches, 
8 12” x 6” x 23” in with mallets. pot rammed nor 
6 watered. 
5 
pie pe ll oh cn ee A 2 28 ft A icy t SS 
a Ditto Yes 1-8” 1,580 43,818 5,375°10 Same as at Jurrowlee None 
s cub. ft. 
5 12” x 6” x 2B” 
<4 
E 
2 
e 
a ee i Se Sa le Se eg 
ie } . ‘ 
Ditto Ditto Ditto | 1,336 33,936 4,245°75 Ditto Ditto 
cub. ft. 
é 12” x 6” x 2B” 
a 
A 
b 
fa 
Ditto Ditto Ditto | 1,368 34,032 4,542°12 Ditto Ditto 
cub. ft. 


12” x 6” x 28” 


GuppDuUNPook. 
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LOWERING CENTRES. 





a State of 
superincum- 
Dent weight yee ai af 
on sere ¥ spandril 
! walls at time 
when the ie lowering 
centres were | centres ? 
A hearting of 
masonry built 
above top of 
akewback, and 
earth filled over| 
this to crown 
of arches, 
As in the fore- 
going bridge. 
mine Wing walls 
built, 
As at Keylum- 
poor, but no 
earth over, 
Hone Wing walla 
built. 
Ditto Ditto partly 
built. 
Ditto Ditto 





After what 
interval of 
time after 

keying were 

centres first 
lowered ? 


3 days 


Ditto 


Ditto 


Ditto 


LowenrinG AND REMovaL oF CENTRES, AND RESULTS. 


Detail of lowering 


Ultimate Sinking of each 
of three Arches. 











Centres. . 
: >} . 
Silzfl¢|38 
ai/d|A/a 
Centres being of earth > s 
were dug out; this 2 
operation lasted Eeeg 
4 days. 8% a 
2c 
cae 
o 
ie 
Ag in the foregoing Ditto 
bridge. a 
Ditto ae aes v. | Ditto 
Ditto Ditto 
Ditto ves »-- | Ditto 
Ditto 03’ | +00’ | -015’ | -015’ 
Ditto +025’ | -O1’ | -03’ | -21’ 

















Did any cracks 
appear? If so, what 
were their position 
and dimensions, and 
was their direction 
parallel or perpen- 
dicular to curve of 
arch? 


None traceable in any 
joints, though there 
were in the haunches, 
prior to striking, cracks 
in the supcerincumbent 
masonry. 


Slight separations 
visible at skewback, 
but at no other places. 


No 


Separations at each 
skewback ; at left end 
of left arch being consi- 
derable, joint being 
thick; other separations 
very slight. 


A slight separation at 
one end of springing of 
Tight arch, and one in 
the same near the 
crown, 


A ditto, but distinct 
crack perceptible at 
springing on right side 
of centre arch ; very 
slight hair cracks might 
perhaps be perceived in 
all the haunches, but 
they were doubtful. 


Very slight hair cracka 
perceptible for a time in 
all the haunches ; most 





marked one in right side 
of right arch—a sheet 
of paper might have 

been put in this, but no 





Tore, 





Did any crush- 
ing of bricks 


take place? and 


was this owing 
to inferior 
material or 
unequal 
pressure ? 


No 


No 


No 







Did any yielu- 
ing of abut- 
mente take 


place ? 


No. 





No, 
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GoraLroor. | Name of Bridge. 


Dnaroo. 


KEYLAL. 


Voussoirs 
radiating 
from one Cen-| care taken 


tre, or from |. : 
several,corre- in dressing 


Particular 


Work- 
manship 
equable 
through- 
out, or 
not. 


Yea 


Ditto 


Ditto 


Mean 
Thickness 
of 


Joints. 


1-8” 


Ditto 


1-4” 


Quantity of Materials in dry 





1,320 


‘cub. ft. 


1,280 


cub, ft. 


1,566 


cub, ft. 


state expended, and 


Dimensions of Bricks. 


Soorkee. 


Koneer. 





Ditto 


1-4” 


1,425 


cub, ft. 


Nuovuprega. | Moxcmroor. 





Finer in 
the face ; 
otherwise 

yes. 


1-6” 


14” 


1,675 


cub, ft. 


Pocuove. 


Downanan Kooraott. 


sponding to| Bricks 
Cent f 
chivree" generally, 
of Intrados.| or not, 
From Dressed, 
one centre but not 
: radiated. 
Ditto Ditto 
Ditto Ditto 
Ditto Yes 
Ditto Ditto 
Ditto Ditto 
Ditto Ditto 
Ditto Ditto 
Ditto Ditto 





Ditto 


Ditto 


Ditto 


Ditto 


Ditto 


1-3” 


1,700 


cub. ft. 





iE x 6” x 23” 


Total 
Cubic Feet 
Bricks, of 
Number and Masonry. 
Dimensions. 
32,592 4,151°4 
jo" x 6” x 23” 
32,000 4,035 °37 
12” « 6” x 28” 
37,152 4,404°15 
12” x 6” x 23” 
3,876 cub. feet 3,976 
stone. 
30,960 4,016} 
12” x 6” x 23” 
85 cub. feet 
stone. 
30,004 3,868 
12” x 6” x 23” 
30,600 3,538°3 
12” « 6” x 98” 
7,308 3,605 
12” x6” «x 24" 
40,368 
a” xx 4h” x 24" 
40,128 4,796°85 


2,297 cub. feet 
stone. 


Keying performed; in whose 


— 


How far was earth. 


presence? Were key bricks 
fitted into their places as 
tightly as possible by ordi- 
Mary means? Any extra- 
ordinary means used? and 
if so, of what description 
were they? 


Same as at Jurrowlee 


Ditto 


In presence of Ex. Engineer 


and Assistant Overseer. 
Keyed as before. 








work in rear of abut- 
Tents completed at 
time centres were 
struck, and was this 
earth rammed and 
watered ? 





In presence of Assistant Not stated 
Overseer. 
Key bricks driven in as before. 
Ditto Ditto Ditto 
wae ee 
Ditto Ditto Ditto 
eae ee 
Ditto Ditto Ditto 
A gS ee 
Ditto Ditto Ditto 
Meal a tS 
Ditto Ditto Ditto 
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MzasureEs LowErInG AND REMOVAL OF CENTRES, AND RESULTS. 


LOWERING CENTRES. 


a SS 




















Any earth or | State of | After what Ultimate Sinking of each | , Did any cracks, | Did any crueh-| id any yield- 
Te acicht progress of interval of of three Arches. ees. their padition lake place ? and 
t ight . . ‘ 5 3 . 
ae aataches wang end time after Detator Inmcnne: and dimensions, and | was this owing | ‘78 prabit 
of arches sp andril keyi Cent was their direction to inferior ments take 
when the Te itccaane eye. Were eptrer: : 3 7 parallel or perpen- material or 
os i . 
centres were centres? centres first 4 3 € a baci aoe of ei place? 
struck ? lowered ? fz 35 4 S P 
None Wing walls As in the foregoing | -01’ | -00’ 02’ | -01’ None No No. 
4’ high, bridge. 
Ditto Ditto Ditto +02’ | °O1’ | :025’ | -017’ | No separations trace- No No. 
able in haunches, but 
slight cracks through 
parapets found above 
all the haunches. 
None Wing walls 12 hours. Ditto, cleared out in | :02’} -03’ 04’ | °03 | Small cracks percepti- No No. 
built. 4 days. ble in haunches 2 and 3 
feet above the spring- 
ing; in the arches there are very minute ones ; they 
extend up the face walls and parapets, where they are 
broad enough to insert a trowel. 
No Ditto Ditto As in the preceding 0’ | 04’ | +02’ | -02’ Small cracks in No No. 
haunches—in joints of 
masonry at first per- 
ceptible—do not appear 
in face walle and 
parapets. 
Ditto Only a portion}! Immediately Ditto 3 days 2’ 0’ 0’ | -01’ | As before, but extend No No. 
of wing walls to face walls and | 
built. parapets, where they 
are broad enough to 
admit a trowel. 
Ditto Part in length Ditto Ditto “03’ | -02’ | -01’ | -02’ Ditto No No. 
of wing walls 
built to 
springing of 
passage arches, 
Ditto Ditto Ditto Ditto +15’ | +057 05° 08’ Ditto No No. 
Ditto Wing walls Ditto Ditto 2 days 03’ | +02’ | -002'; -023’| Minute separations in No No. 
built. jointa of all the 
hauuches which have 
occasioned cracks in 
parapets. 
Ditto Ditto Ditto Ditte 3 days -02’ | +02’ 025’} -02’ | Minute separations, at No No, 


first visible, but closed 
with superincumbent 
weight. 
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Voussoirs . Quantity of Materials in dry . 3 
: radiating Particular | Work- Mean state expended, and Total erin 8 em ed an Whose How far waa earth 

= from one Cen-| care taken| manship : Dimensions of Bricks. 3 eae ae Sera work in rear of abut- 
& eon in dressing} equable Thickness|____..4..|...|________—'| Cubic Feet tightly aa poasible by ordi- p iebtonet tekes at 
*; | sponding to| Bricks | through- of 3 Bricks, of ne ae peaas ae AP aa atruck, dace 
g penne ot generally,} out,or | yoints, 3 “4 3 | Number and Masonry if so, of what description ee and 
vz, | of Intrados.| or not. not. | 3 a Dimensions. were they? 

From one Yes Yes 1-6” 1,830; ... as 34,100 3,947°85 In presence of Assistant Not stated 

centre. cub. ft. Overseer, 
12” x 6” x 24” Key bricks driven in as before. 


Roostumroon. 


& Ditto Ditto Ditto 1-8” [1,300] ... 33,856 4,082°62 | In presence of Executive 
2 cub. ft. Engineer. 
a , ” Key bricks dri in as before. 
5 12” *% 6" x 2 'y ‘iveD as beiore. 
wa 
aj Ditto Ditto Ditto Ditto 1,824] ... See 37,500 4,010-9 In presence of Assistant 
E cub. ft. : Overseer. 
z 12” « 6” « 28” Key bricks driven in as before. 
5 
Pa 
I Ditto Ditto Ditto Ditto 1,896 ove aes 12,807 4,338-3 Ditto Ditto 


Baa 


Same as Ditto Finer iv 1-6”, 1,422) ... a 13,989 3,772 Same as last. 
before. the face; cub. ft. 12” x 6” x 23” 
otherwise 
yee. 17,356 


12” « 6” x 24” 
















12” x 6” x 23” 


Kosscpu. 


a Ditto Ditto Ditto 1-8} 1444] we | 27,653 3,596} Ditto Ditto 
: cub. f. 12” x 6” x 29” . 
4,789 
*] 9” x Sh x OF” 
§ Ditto Ditto Ditto 1-4” |1,300} .. |. 26,030 3,291 | In presence of Lieut, Lamb, 
, cub. ft. as before. 
B 12” x 6” 3 23” 
A 


Ditto Ditto Ditto 1-5" 1,200] ... ane "26,660 3,681 Ditto Ditto 
cu 


12” x 6” x'2g” 
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Lowering AND REMOVAL OF CENTRES, AND RESULTS. 


MEASURES 
LOWERING CENTRES. 
—_— 


After what 
interval of 
time after 
keying were 
centres first 
lowered ? 


Detail of lowering 


Centres, 


Ultimate Sinking of each 
of three Arches. 


Did any crush- 
ing of bricks 
take place? and 
was this owing 
to inferior 
material or 
unequal 
pressure ? 


Did any cracks 
appear? If so, what 
were their position 
and dimensions, and 
was their direction 
parallel or perpen- 
dicular to curve of 
arch? 


Did any yield- 
ing of abut- 
ments take 


place? 


Immediately 


Ditto 3 days 


: eo 
> i=] - 
S\/e/¢| 
#2/ds/8]¢4 
03’ -03’ *02' 026’ 


Minute separations, at 

first visible, but closed 

with superincumbent 
weight. 


Ditto 


Ditto 6 days 


Not accurately 4” 
ascertained, 


04’ 


Ditto, but not closed 


A very slight one across No. 
arch at each haunch in 
joints, wide enough to 


admit a card, 











Any earth or State of 
superincum- 
bent weight Perens 
on pesnclies spandril 
a are’ he walls at time 
when the of lowering 
centres were centres ? 
struck ? 
No Wing walls 
built, 
Ditto Ditto to 
: springing of 
passage arches. 
Ditto Ditto 
Ditto Ditto 24 feet 
above ditto for 
a portion of 
their length. 
Ditto Ditto 
Ditto Wing walls 
not built, 
Ditto Wing walls to 
2h feet above 
apringing of 
passage arches 
for a portion o 
their length. 
Ditto Ditto 
Ditto Wing walls 
not built, 
VOL. Ill. 


24 hours 


Ditto 


12 hours 


Ditto 


Ditto 


Ditto 


Ditto 


Not ascertained. 


Not perceptible with line 
and rule, 


A slight crack in one None. 
haunch of right arch ; 

ditto each ditto left 

ditto ; and through 
joints 3 feet above the 


spring. 


Ditto | Ditto | Ditto | Ditto 











Ditto 


Ditto | Ditto | Ditto 





Ditto | Ditto | Ditto | Ditto 





1 
Ditto : Ditto | Ditto] Slight separations in 





One crack just percep- 
tible 2 feet above spring 
at abutment end, extend- 
ing half way across 
arch. 


Ditto. 


Ditto Ditto. 
faces and extrados of 
arches in each haunch, 

2) to 24 fect from 


spring. 


Hair cracks in all 
haunches perpendicular 
to face ; maximum 
depth 11” from extrados. 


Ditto, 13” ditto Ditto Ditto. 
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ConsTRUCTION. Paecavrioniny 
PREPARATORY 19 

































Voussoirs | Particular Quantity of Materials in dry : : 

. | radiating ee taken Work- Mean state expended, and Total Hering Weer iS Md hose How far was earth 
& {from one Cen- manship Dimensions of Bricks. Be 4 fats theie sf Ticks | work in rear of abut 
*E | tre, or from lin dressing Thickness Cubic Feet sedan eT eee ee | ments c | : 
& \several,corre- : equable SS tightly as possible by ordi- uae erie leted at 
*3 | sponding to Bricks through- of g Bricks, of ondin og Any nue: struck, ail wan 
EB Ceneres vt generally, out, or | zoints q a vj | Number and | ya, sary. if so, of what description | °4™b rammed and 
% |of Intrados.| °° ugh: not. ; Hi 3 a Dimensions. were they ? a 

a Same as Yes Finer in 1-5” 1,100] ... ee 20,560 2,759 In presence of Lieut. Lamb, Not stated, 

2 before. the face; cub. ft. as before. 

8 otherwise 12” x 6” x 23” 

e yes. 
e : 

3 Ditto Ditto Ditto 1-5” 1 ae wee ees 23,900 2,9294 Ditto Ditto Ditto Ditto 

cub. ft. 

I 12” x 6” x 23” 

a 
a 

7 Ditto Ditto Ditto 2-9” 1,000] ... ~~ 21,800 2,759 In presence of Assistant Ditto Ditto 
a cub. ft. Overseer, as before 

3 12” x 6” x 25” 
4 

Ditto Ditto Ditto 2-9” 1,150] ... a 22,360 2,832 Ditto Ditto Ditto Ditto 
= cub, ft. 12” x 6” x 25” 

2 
2 10” x 5” x 23” 

Z Ditto Ditto Ditto }" 880 | 220 17,480 2,730 Ditto Ditto Ditto ditto 
5 cub. ft.\cub. ft, 12” x 6” x 3” 

Zz Buzree. 

> 
4 





| HussEykun. 


hee rs en, 
g 
E 
re bee th ee a en ee i ee 
; 
o 
o 
| 
-—] --- | J | | | — | + |] | 
a 
a 
2 
a f 
8 
met a ae yp Se bp le ee, ae es | eee 








Soow gz, 
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MEASURES Lowering AND Removar or CENTRES, AND RESULTS. 
LOWERING CENTRES. 
























Any earth or State of After what Ultimate Sinking of each Did any cracke Did any crush- Did any yield- 
superincum- progress of interval of appear? If so, what ing of se ata 
bent weight 5 F . of three Arches. were their position take place? and] . 
sa Tavtnches ban oe time after Detail of lowering and dimensions, and | was this owing| ‘"& of abut- 
of arches A . was their direction to inferior 
when the a at Seed keying were Centres, is . parallel or perpen- material or ments take 
centres were | ° baie _ centres first a £ as a dicular to curve of unequal lace ? 
struck ? centres 1 bo a 3 s arch ? pressure ? P 
owered ? fs oO a S 
No Wing walle 12 hours As in last. ‘03’ | Ditto in three ditto, None None. 
level to extrados 6” ditto. 
of passage 
arches. 
Ditto Ditto Ditto . : 04’ Ditto two ditto Ditto Ditto, 
Wing walls Ditto Ditto Did not exceed $” Ditto three ditto Ditto Ditto. 
not built, 
Pa | 2 = —|——|—- 
Ditto Ditto Ditto Did not exceed 4” Ditto Ditto Ditto. 
Wing walls 21 days As before Not ascertaine No No No. 
partly built. 





————S,$s |» |] ——_— | q—_ uu _ __ 
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Construction, PREOAUTIONARY 


PREPARATORY To 


oe 























Voussoirs ‘ Quantity of Materials in dry . . 

_ | radiating |Petticular) Work- Mean state expended, and Total Keying eneenets in hl net How far was earth. 
& |from oneCen-| care taken | manship Dimensions of Bricks. Pp ere Key Dricks | work in rear of abut- 
2 | tre, or from |. : Thickness Cubic Feet| fitted into their places a8 | ents « I 
a several corre-|i2 dressing! equable tightly as possible by ordi- Gas eee 

, ere 
‘+ | sponding to| Bricks | through- of Bricks, of nary means? Any extra- struck, and was this 

8 | ‘Gontres of : ordinary means used? and earth’ a 
8 | “Curves |generally,| outjor | sii é Number and } vasonry, | if 8, of what description wate? and 
%, | of Intrados.| or not. not. 4 Dimensions. were they? 
of 
Bb 
° 
3 
2 
we 
a 
3 
< 
g From one No Yes 5-16” 600 14,056 2,008 | In presence of Sub-Assistant Not stated. 

° centre. cub. ft. 12” x 6" x 2g” Civil Engineer Madhoram. 

4 As before. . 
3 
4 
B 
a 
AQ 
a 
& 

° 
°o 
< 
E 
° 
nm 
bb 
a 

ste af ae a tg fet Re Se a ees 

z 
a 
E 
id 
b 
i 
al 
° 
£ 
3 
a 
~ 
a Pee A we 
E | From one ‘No Yes 5-16” 600 14,060 2,008 As at Barapoor Not stated. 

y centre. cub. ft. 

8 12” x 6” x 25” 

3 
he 

ee ees 





TURTAOLEE. 
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MEASURES Lowentno aND Removal oF CENTRES, AND RESULTS. 
LOWERING CENTRES. 


i nnn eee EL UUEEE EEE SESE EIIEIIESEIEISISISSEESSSSSSSSSSS GOIN GSS 
































Any earth or After what 2 Hee Did any cracks Did any crush-|},,. 
piperiacunie eect interval of Ultimate Sinking of each appear? If so, what | ing of bricks Did any crush- 
bent weight : : 3 of three Arches. were their position [take place? and| . 7 
on haunches oe ‘and time after Detail of lowering and dimensions and | was this owing ing of abut 
at aie? walls at time | keying were Centres. 3 : be peed soe oe ments take 
centres were pe loneute centres first = 2 PS q dicular to curve of unequal place? 
‘a o 
struck ? lowered ? a : 8 s atch ? pressure ? 
None Wing walls | Immediately | Completed ina few | ‘09 | ... | °05’ | -07’ No No No. 
built. days. 
No As at Barapoor.| Immediately | Completed ina few | 0-11'| ... | 0:08’| +095’ No No No. 
days. 
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ConsTRuctTion. PRECAUTIONARY 
PREPARATORY 19 
Voussoirs ‘ Quantity of Materials in dry ¥ : 

. | radiating Particular) Work- Mean state expended, and Total Keying pechecied oe tL ioe How far was earth. 
& from one Cen-| care taken | manship Dimensions of Bricks, ‘ eeea ite Gain lacey ae work in rear of abut- 
& eee Acad in dreasing| equable Thickness] _______________________|Cubie Feet tightly as possible by ordi- a anes at 

: : . . nary means? Any extra- Tes were 
S ponding to Bricks | through of 3 Bricks, of ordinary means used? and eae, and was this 

3 Curves | Senerally, | out, or Joints 3 a“ 3 | Number and | y7,, cacy if so, of what description | °=* shinai and 
i | of Intrados.| or not. not. 4 & 3 Dimensions. were they? 

i 

a 
3g 
- 

g 
9 
BR 
b 
9 
3 
Pp 
6 
a 
9 
9 
E 
B 
5 
| 
a 
9 
° 
d 
8 
ss) 
3 

| 

bee N =e on pe = a a | et — ts ie te 
5 

m 

sip = esate Sih Ue ee Ss te ee eee ee ae 
E 

a Ube cera 
f 
9 
5 

b 
bd 

A a Ne A ee SEs et Sa eh ed ig ee 

a 
a 
E 
9 
E 
a 





‘ t 
*,* These Returns not having been received on going to press, the blanks have been retained, so that copies of the Repor 
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183 
a aN ee erect 
es ee te LowErine AND REMOVAL oF CENTRES, AND RESULTS. 
LO} : 

a 
Any earth or State of After what Ultimate Sinki Did any cracka Did any crush-] 7; : 
Sent weight farogvess of | interval of ae th c fe cach | appear? If so, what | ing of bricks andipnr vida: 

en eI ‘wing and ; Detail of lowering of three Arches. were their position take place? and ing of abut- 
on ae spandril time after and ae and {was this owing & 
; i . Page areal is Da Ne 
is at t k : was their direction to inferior 
when the | “p lowering tee Bike s parallel or perpen- material or | Mente take 
centres were centres ? centrea first a dicular to curve of unequal lace ? 
struck ? lowered ? g arch ? pressure ? piace: 











which fall into the hands of Members of the Irrigation Department, North- Weatern Provinces, may be filled in hereafter. 
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ConsTRUCTION. PREcavtionany 


PREPARATORY 10 


Sp eee ee OP art apes < aaplecs — 5 Se ee Ps oe 




































































Voussoirs : Quantity of Materials in dry ‘ os 
7 radiating Particular) Work- Mean state expended, and Total Meping vent a by one How far was earth- 
%, \from one Cen- care taken; manship Dimensions of Bricks. p j ney OFiCES | work in rear of abut- 
| tre, or from . Thickness Cubic Feet fitted into their places as ments complete 
& several, corre-|i2 dressing equable tightly as possible by ordi- | ting conites cake 
? ~ 
%s oe to Bricks | through- of Bricks, of Pca meses con poe and was this 
entres of : ‘ sae earth rammed and 
E Curves | 8enerally,) out,or | Joints. a Number and | yasonry. fs > hat description watered? 
| of Intrados.| or not. not. 4 | Dimensions. y 
- From one Yes Finer in 1-7” 650 10,480 1,311 In presence of executive Not stated. 
oS] centre. face; other- cub. ft. 12” x6" x 23” engineer and Lieutenant 
E fe wise yes. Willoughby. As before. 
3 
< 
o oO 
r 
wa 
a 
6 
a 
5 
& 
oO 
. No No ae 2,700 12” x6" x3” es Lieut. Brownlow and aasist.-| Up to springing line 
§ cub. ft. an overseer. As before. —well rammed and 
: 12” 6" x24" watered, 
3 
5 
E 
2 
=) 
etic 2 ees a ts A es Nie = At 
8 Yes Ditto a 1276" x3” ae Ditto Ditto 
E 
3 
a 
R 
5 
5 
a 
te oe pe at he ee 8 ee oe ota BE 2 A Al a 0 i 
$ Ditto Ditto 12”x6" x3" os Ditto Ditto 
s 
bret 
a Ditto Finer in 3 12” 6" x3" Se Lieut. Brownlow. None 
° Faces, Ditto, ditto. 
x 
3 
é Yes Ditto 13” x 6” « 3” 
& 
bb 
i 
5 oe 
3 Ditto Ditto As at Jao Mone: 
4 
& 
a 
a 
n 
Hae ste Wn Nae lo] =) face oe a a 
3 Ditto Ditto Ditto Lieut. Brownlow. As before. None. 
5 
“ 
2 
a 
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Measures Lowzring AND RemovaL oF CENTRES, AND RESULTS, 
LOWERING CENTRES. 


_—_ 









































Any earth or | State of After what Ultimate Sinking of each Did sny cracks | Did any crush: id any yield: 
superincum= | progress of interval of f three Arch eat é oat a fan ‘ i s 4 
bent weight Patt : ‘ of three Arches. were their position ake place? and] ; 7 
on baunches penser time after Detall of lowering and dimensions, and | was this owing| ‘8 pC apur 
of arches ‘ . was their direction to inferior : 
when the way SESE RES me pence : 3 parallel or perpen- material or ments take 
centres were ° ae centres first 5 5 a q dicular to curve of unequal place? 
struck ? centres 1 op 5 3 a arch? pressure ? 
lowered ? Z 3 4 s 
No As at Barapoor|As at Barapoor| As at Barapoor About 4” No No No. 
No Down stream | Immediately First cut 6’ wide 06’ | -06’ | -07’ | -063’| In right and centre No No. 
wing walls to through centre; then arches 2 or 3 crow’s feet 
level of spring earth removed under cracks, 2’ long, perpen- 
line; up ditto haunclies. dicular to curve, and 
only 2 or 3 feet 3 or 4 feet from crown 
from pussage- of arch, 
wall. No 
spandrils built. 
No Ditto Ditto Ditto Rigid | Rigid | Rigid No cracks No No. 
No Ditto Ditto Ditto 03’ | -O4' | +06’ | +049’ Ditto No No. 
No 12 houre Ditto 12 feet ditto | -03’ | -04’ | -06’ | +043’ Ditto No No. 
No Two arches 12} Ae at Lodepoor as ms ote 2” 
hours after 
keying, and one 
immediately, 
No 12 houra Ditto 
VOL. III. 


DB 
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ConsTRUCTION. Pnecavmoxany 
PREPARATORY 79 






























| Voussoirs ‘ Quantity of Materials in dry . ; 

. | radiating Particular! ‘Work- Mean state expended, and Total Reving Te br hose How far was earth. 
= from one Cen-| care taken} manship Dimensions of Bricks. . eee there ena: work in rear of abut. 
& peer an in dreasing} equable Thickness]__________________|Cubie Feet tightly as possible by ordi- Tee eae at 

, r 
‘s | sponding to| Bricks | through- of é Bricks, of nary means? Any extra- struck, and . ai 
© | Centres of 2 ordinary means used? and i as this 
zB Curves generally, | out, or Jointe. a a J Number and Masonry. if so, of what description a sore and 
y, | of Intrados. | or not. not. a 8 a Dimensions. were they? 

_ | From one 
= centre 
3 
6 
a 
i Ditto 
w 
f 
re] 

a 
° 
4 Ditto Yes Finer in gee ae ey coe | 9% CARY & OO” oes Lieut. Brownlow, east and | Natural soil backing 
x faces, and centre, and mistree west the abutments, 
a 13” x 6” «x 3” arch, as before. 

5 
So 
a Ditto Ditto Yes “03° Fa aa oe | 18° XK 6 XK 9 tee Assistant Overseer, as before | Level with skew- 
q to backs. Rammed, but 
4 04’ not watered, 

5 
or 

Ditto 
pa Nh Nee | ee ee et | 
Ditto 
Jeet Mio ee ioe Nae Sp oo el oe a 
Ditto Ditto Ditto *02’ im ie we | 18" x 6” x 3” se Ae at Sonaree. Aa at Sonaree 
to 
03’ 
oa 
— ——| pe a Pc 

§ i 

| 

<q 

- 

a 
oad ' 
= Nao A | 


Kanagawa. 
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ne 


MEASURES LoweErinc AND REMOVAL OF CENTRES, AND RESULTS. 
LOWERING CENTRES. 






















earth or After what J eae Did any cracks Did any crush-| 7, fee 
maa Sia one penentie Ultimate Sinking of each appear? If so, what in : of bri ck Did any yield 
bent weight + . . of three Arches. were their position {takeplace? and; .; 7 
fe bennehes at time after Detail of lowering and dimensions, and | was this owing ing of abut 
: : was their direction to inferior 
a walle at time | keying were Centres. 3 : parallel or perpen- material or ments take 
centres were of lowering centres first = $ d dicular to curve of unequal 1 
struck ? centres ? oo 8 arch ?. pressure ? place? 
lowered ? e oO | 
No ae As at Seetapoor| As at Lodeepoor. 
No Down stream | Immediately Earthen centres “05’ | °06' +053’ No No No. 
wing walla to lowered simulta- 
8 feet high. neously and cleared 
No Spandrils, out in 30 hours. 
No Ag at Sonarec,| Immediately a 08’ | -03' *056" No No No. 
but only 4 feet 
high. 
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ConsTRUCTION. PREcavtionary 
PREPARATORY 10 


Voussoira | Particular Work- Quantity of Materials in dry 











. | radiating Mean state expended, and Total | Keying performed; in whose | j 
& {trom one Cen-| “Fe 8D | anehip Dimensions of Bricks. peel Were key bricks sali 
'E | tre, or from jin dressing Thickness Cubic Feet itted into their places rs | ments compl ae 
2 several enrre: : equable SF tightly as possible by ordi- | “ms Come eted at 
‘gs | sponding to Bricks through- of $ Bricks, of nary means? Any extra- atelielesoan ae a 
© | Centres of | generally : 8 ordinary means used? and th as this 
z Curves ’| outor | gointe. 3 « ri. | Number and iassniy if 80, of what description | “3° yee and 
y, | of Iotrados.| ° De | not. q a é Dimensions. were they ? 
igs | a pie et 
< 
a 
= 
Rp 
i 
n 
x 
Zz 
g 
3 
= 
a 
oS 
a 
od 
Q 
om 
<q 
~ 
a 
° 
° 
i 
4 
Mo 
ne 
Bm 
< 
Ed 
oe 
One centre No Yes P eee ase vee 26,500 4,315} In presence of Executive | Natural soil up to 
13” x 64 x33” Engineer and Assistant 2} ft. below epring- 
4 Overseer, and as before. ing line. 
BI 
o 
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MEASURES 


LOWERING CENTRES. 


ier tht coat hey te, lh Gates iain elas ae 





THE GANGES CANAL. 
Lowenine anD REMOVAL oF CENTRES, AND RESULTS, 


Did any cracks Did any crush-! Did any yield 

















Any earth or | state of After what Ultimate Sinking of each | gm et as | ie oP bricks 
Teor weight progress of | interval of : ; of three Arches, ee their position | take place? and (near wGNe 
on haunches widg ~~ time after Detail of lowering and (dimensions, and | was this owing gore 
of arches walle at tine Living wee Centres {was their direction to inferior eaeacane 
when the f lowerin . “as 3 . parallel or perpen- material or 
centres were | ° a ri centres first 3s 3 as g dicular to curve of unequal lace 
struck ? centres iowreved? 2 8 3 g | arch? pressure ? BiBce 
| 
1 : nl mre ns 
No Wing walls 12 hours As at Jao. YV ae “ue ‘Y’ | Very thin hair cracks No No. 
4 high. from face to face at 
10th or 12th brick, and 
only visible at back | 
of arch, 
One do. do. in centre 
| ! |. arch parallel to faces. 


| | $ : i 
ee Se 
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APPENDIX J. - - - «© . , 


Tate exhibiting certain Statistics connected with 








1. 2. 3. 4. 5. 6. ; 
Distance Arches. bs etree = Expended. . 
: of the Work e ele 33 Bricks. 
Name of Work. » [O/B S|; hr 
from the s|% on SE ets Content lees oo 
4 5 ola 2 aee of “ woah a al oH IEX EKA 
Myapoor Regulator.} 5 | 3 js BiaC| 32 , |L2 x 6 X S112 x 6 x QHZ X 6 X 2smatterand 
ener epee so aes | Raa |e arcs Se, 
Mites. Furie. Ydu. | Feet. Feet. Feet. Feet. Cubic Feet. 
Head works at Myapoor, consist- 
ing of— 
Dam on the supply branch of 
the Ganges river... .. | Above regulator ... sas 
Revetment connecting the 
dam with the sepulneing + 520,101 ise 3,64,821 | 5,35,744 2,700 
bridge Ditto a¥ai[ ger Pan] ed 
Ghats, ~bytuks, &e,. ws Ditto Sead] eee] west. eee 
Myapoor inlet ote we Ditto 1/20) 4] 1} 
»  Yoad bridge ic Ditto 1; 20) 4] 13 
»  Yegulating bridge | ... | ... |... |. | 10] 20) 4] Ih 
be lst class choki ... | ... woe | 7B] QD] se | wee | vee | cee 
Lounda Leni Wala inlet se] ts A 99) ces | casks |i eeeci [Case |raee |, “eee 24,694 wes 62,050 
Kunkhul inlet and outlet we 1 2 |213 see 43,675 tes 81,790 
» mills ... «+ | Not yet commenced. 
» bridge and ghate er 1 6 {129|...] 31 55]12| 3] 18 1,21,683 a 3,20,877 | 2,15,829 
Jowalapoor inlet eee vee 3 1 1185 | once | coe | vee | cen | vee to 48,929 ek 1,49,950 
Jowalapoor bridge, ‘‘ Dalhousie 3 4|l94]...] 39155] 12] 3] 18 1,78,961 is 7,384,519 "49,873 oy 
ghats” and navigable canal 
head. 
Ranipoor 1st class choki we] 5 92 | 2] we [ove | ve eas 16,917 os 1,46,990 “ is 
Ranipoor super-passage and 
works, viz, :— 
No. 1 fall on main canal 5]... 216] 1] 8|25! 4] 3] 200 | 16,936,252 ae 62,13,753 1,500 
superstructure to form 1} 19 4 3 
super-passage over fall, 1)10) 4) 3 
and No. 1 lock, to pasa 
navigable canal irrigation 
channel with entrance and 
exit worke. 
Bahadoorabad store-room No, 1 ses. || ice [ewe eats] wees Ji ees | adey fb eee 3,968 Ae 3,125 36,300 
is mille... see | Only just commenced. | 
i Ist clags choki... {| 64 7[| 63] 2[.. oe 11,749 a 1,19,330 a 
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es 2 & © & 2 « PPREND EE, 


each Work constructed on the Ganges Canal. 











: , 6. 7. 8. 9. 
. Materials Expended, Name of the 
Lime. Total Cost Executive 
Block Sand Description of the Work. Engineer or Officer 
Boulders. Soorkee.| or of the Work. under whom 
Kunkur.| Stone. |Kunkur,| Earth. Bujree. built. 














RS. A. OP, 

90,659 2 7 | Lieut. Strachey, 
Lieut. Yule, 
Major Goodwyn. 


Maunds. | Cub. Fect. | Cub. Feet. Cub. Fect. | Cub. Feet. | Cub. Feet.) Cub. Fect. 

These works are the permanent 
regulators at the head. A dam over the 
supply branch is connected by a revet- 
ment to the regulating bridge. On the 
west and up-stream of the regulator a 
Massive revetment connects the Mya; 
poor inlet with the main works; an 

3,35,000 ane 98,690 be or 96,991 pe above the inlet further revetments, with 
extensive ghats, have been built. Be- 
hind these works, and with the road 
esplanade between them, extensive lines 
of bytuks have been formed. The choki 
is of the standard plan, but contre room 
is only 18 feet square. 

25,020 a 4,655 Wai Pre 4,565 ete This is a combination of ghat and 5,628 2 8 | Major Goodwyn. 

passage of 50 feet for inlet water—a block 
of masonry having its upper portion 
stepped for access to the water, with side 
revetments to confine the drainage as It 
paases over the steps, the upper step being 
on a level with the high-water mark, 


36,003 or 8,262 aes aa 8,070 ae These differ from the Lounda Leni 
Wala work, in having arched 
passages ; the inlet has a 30-ft. 
passage, the outlet 20 feet. 


8,271 14 9 | Lieut, Strachey, 
Major Goodwyn. 


25,853 6 3 | Lieut. Yule, 


40,936 wn 22,898 ni ses 27,734 see Arches are elliptical with niched 
Major Goodwyn. 


ptlasters. The foundations of thls bridge 
are 8’ to 10’ deep. Ghats for approach 
of bathers to the water are placed on all 
the flanks. 

89,965 wes 9,346 as ves 9,622 we Same as Lounda Leni Walla, but 
having a 100-feet passage for 
drainage water. 

79,883 vee 33,276 eos Me 35,953 aes Bridge same as Kunkhul founda- 
tions, being 8’ 6” deep. Ghats directed 
to be built by the Marquis of Dalhousie, 
of 100 feet in length, are placed on all 
four flanks, and the head of the navigable 
channel passing by the Ranipoor works 
and Bahadoorabad Falls, Ie situated on 
the up-stream terminnos of tlic left-hand 
up-stream ghat. 


fas an 795 ses ues 780 ate Standard plan, the centre room 
being 20 feet square. 


8,399 12 11 | Major Goodwyn. 


39,242 9 11 | Lieut. Yule, 
Major Goodwyn. 


1,895 12 7 | Major Goodwyn. 


14,67,614 eee 3,00,294 Soa was 2,98,3995 ae, These works consist of a supcr- 
passage 200 feet In breadth between its 
parapets, for the passage of the Ranipoor 
torrent, the canal passing under, through elght arches of 25 feet epan each. On 
the up-stream a fall of 9 feet ia projected, to carry the canal to 4 lower level. On 
the left of the falls is a locked channel, passing boats under the super-passage, The 
head of this channel !s situated at the Jowalapoor Bridge. On the left of the lock- 
channel {s another channel for the supply of the Bahadoorabad milla. The channels 
of entrance and exit have their sides revetted with masonry on a conelderabla 
length. 


3,52,088 2 8 Ditto. 





or ee 188 ae nei 89 ie Same as the centre room of a first- 51118 7 Ditto, 
claes choki. 


ows 490 oa one 261 ae Standard plan... os see 1,780 8 7 Ditto. 
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1. 2. 3. 4 5. 6. 
F Arches. - Measure- Materiale Expended. 
Distance == Ps ment. P 
of the Work oe Ps al, .| Ze Bricks. 
Name of Work. . fonlea| ae 
from the 1s lso/B EF] sue | Content on 
e 4 S ae ae = $3 of wom uln on wlan nl|9xXaxa 
yapoor Regulator.| 5 | 3 (5 8/37! S22] Masonry. | 12x 6X3/12x6x2) | 12 x 6 X 2 |sman 
4 | a n> le 3| 238 7 various Sie 
Miles. | Furls.| Yds. | Feet. Feet.| Feet.| Feet. Cubic Feet. 
Bahadoorabad fall No. 2 ire 6 7 (163 2 8 | 25 | 5:5) 2 28 4,24,949 se 9,23,500| 7,28,900 
_ lock No.2... 6} 7 JIGS] DT. | vee | coe | cee | aoe 83,396 a 7,11,043 
7 store-room No. 2] ... cas 'Ieeees'| aoe, |. See Ksee | ee]. es wie 3,857 See 27,596 its 
5 fall No. 3 ; 7) 3 |182} 1] @| 25 | 5-5) 2) 18 4,28,291 aes 14,31,220 % 
sy lock No, 3 eee 7 3 |182 1 | 1.0 | coe | coe | cee eee 81,065 see 2,89,100 27,000 
Sulempoor inlet ... oon ar Cc ee 35,253 sda 1,09,413 tes 
Puttri, 1st clase choki ... Bf A (UG): | sex] see | doa | dee | sede | oe 14,133 see 1,27,608 
Puttri super-passage and works, 9} 5 |210/...] 9]25]| 4] 3] 300 22,438,591 Sex 94,11,011 das 3,66,144 
viz. :— 
No. 4 fall on main canal ; No. 
4 lock on navigable canal ; 
superstructure to form 
super-passage over fall and 
lock, with entrance works. 
Badshahpoor inlet one owe | VW] 6 | 7]. d. { % ae 23,763 wee 75,974 one 
Dhunouri, 1st class choki «| 12] 6 6] 1 $ ae 10,190 ons 1,01,400 Be we 
Rutmoo works, consisting of— 
Roadway bridge nea eee | 12] 6 | 73] wee | cee | wee | cee Ponoko vee 
Inlet and outlet dams soe] 12) F [29] DL | ves | vow | see [vce | eee 14,96,463 ces 1,21,34,613 sin 6,139,852 
Regulating bridge with revet- | 13] ... |lo9| 1)... oo 
ments connected the whole 
together. 
Peeran Kulleeur bridge «| 14] 2 l1338 | 2] 3] 55 7°97] 3] 18 1,45,214 on 7,56,800 vee 2,85,090 
Solani aqueducts works, consist- 
ing of — 
Mahewur bridge $3 eae 15 7 #|150}... 3/55) 12] 3 18 } 


Aqueduct proper... «| 18]... liga] 2/15/50] 9] 5] ...${1,07,54,218| 15,080 |6,47,64,338) 38,87,609 | *,64,150 
Roorkee bridge ves wee 169 | 1 a/55}12] 3 lef 
Earthen aqueduct with ma- 
sonry revetted sides con- 
necting the whole of the 
above works together; above 
the Mahewur bridge an 
ogee and cattle ghats with 
escapes ; below the Roorkee 
bridge there are similar ogee 
and cattle ghats, with a re- 
vetment protecting the right 
bank on the whole length of 
the Roorkee curve. 
Roorkee workshops 


- 
@ 
a 


wenr'| waar iawer [hee es||j: wees 5,71,329 se 31,932,057 see 40,300 
not 
complete. 
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: c . 6. 7. 8. 9 
‘ ‘ . Materials Expended. 4 Name of the 
Lime Total Coat Executive 
Block : Sand Description of the Work. Engineer or Officer 
Boulders. Soorkee.| or «| of the Work. under whom 
Kunkur.} Stone. |Kunkur.| Earth. Bujree. built. 
Maunds. |Cub. Feet.|Cub. Feet.|Cub. Feet. |Cab. Feet.| Cub. Feet.| Cub. Feet. RS. A. P, . 
3,17,225| 10,919 | 75,310 sie sbe 71,418 we This fall is 9’ deep in perpendicular 72,788 8 11 | Major Goodwyn. 
jhama drop, and its waterway is 200 ft. 


in breadth at the bridge which is 
thrown over the head of the fall. 
ge 13,954 ahs ne 16,340 “a Has a drop of 9 ft.“ The work con- 15,807 3 2 Ditto. 
sists ofalock channelanda waste 
one, with all the usual appur- 
tenances of works of this kind. 
ae wes 147 _ a 92 see Sameas No.1... aoe cae 665 4 
3,26,088| 7,910 | 75,993 on wed 77,670 ive Same as No. 2 fall, but having its 67,613 10 
jhama jetty walls curved to suit a 
change in the direction of the 
canal alignement. 
17,380; ... 15,302 eee 14,391 4a Sameas No.2... we wee 14,701 5 
40,459 sais 6,836 ia aes 7,148 Se Same as the Lounda Leni Wala, 9,193 2 
but having a passage for inlet 
drainage of 150 feet. 
577 aes Standard plan, the foundations 1,759 2 2 Ditto. 
being built on a series of arches, 
14,04,262]} 23,248 [2,865,757 waa +  |4,08,945 | 80,479 | Same as the Ranipoor works, but | 4,37,321 12 1 Ditto. 
jhama. the superpassage has a waterway of 
300 feet in width. Atthe tail end of 
this work, the navigable channel re- 
enters the main canal, all the falls 
having been passed. 


Ditto, 
Ditto. 


won 


Ditto. 
Ditto. 


Nb 


704 


26,707| —... 3,928 on tee 3,967 2,686 | Similar to the Lounda Leni Wala, 8,283 13 8 Ditto. 
but in consequence of the nature 
of the soil, having its founda- 
tions sunk by means of wells. 

ne 374]. us 870]} ... | Standard plan... 0. owe 1,421 12 4 Ditto. 


1,26,125) 26,964 |2,08,981 ous s+» {3,97,906 | 6,058 | On the approach to the site of | 5,22,291 2 1 Ditto. 

jhama, these works there is a sudden curve in 
the canal allgnement to bring it on a direct bearing with the Solan! aqueduct works. 
This curve le ravetted on elther side with masonry until It meets the straight aligne- 
ment, at which pointa bridge for communication spans the canal. From this 
bridge further revetments line both sides of the canal, until a junction Is formed 
with the inlet on the right and outlet on the Jeft, both of which works have clear 
waterways of 800 feet for the passage of the torrent. Below and from these works 
additional revetments meet a regulating bridge, the down-stream of which is 
finished off with ghats for the accom- 


modation of bathers. = 
17,242 aes ea 34,892 aay This bridge differs from the fore- | 35,307 14 0 | Ditto. 


going ones in having Its arches segmen- 
tal instead of olliptical, and in the height of roadway belng 36} feet froro the flooring 
of the bays Instead of 24’. Passages for the towing-path are plerced in the abutments, 
thoir flanks being rusticated works to the mean height as the plers with which they 
correspond. 





21,937 |5,87,005 |17,65,889 wee és 124,12,802) wee The commencement of these | 32,86,812 10 9 | Lieut. Strachey, 
jhama works are escapes on the rightand at Lieut. Yule, and 
of the canal whic! required, can : 
poe used as safety valves; these escapes are Major Goodwyn. 
‘ followed by cattle ghats for the approaeh_ 


of catile to the canal water, From these ghats the revetments of the earthen 
aqueduct commence ; they meelthe Mahewur Bridge in Ogee curves, and Icave it 
similarly ; they are then carried in 4 direct line till thelr approach to the aqueduct 
proper; the canal passes through the aqueduct proper in two chambers, and the 
torrent passea under the caval in fifteen arches of 50 feet span cach. Below the 
aqueduct proper, and above and below the Roorkee Bridge, the revelments and 
works correspond In all respects with those on the Mahewur side, except that 
there are no escapes, The right bank of the canal below the aqueduct terminus is 
revetted on the whole length of the curve 
which the canal takes at this point. 





eee °24,597 40,136)... ee 44,218)... These buildings contain separate 85,745 O 2 Lieut. Turnbull, 
jhama, accommodation for smiths, car- Lieut, Yule, and 
penters, &c., and the commence- Major Goodwyn. 


ment ofa foundry with numerous 
store-rooms, engine-rooms, &c. 
VOL. IIT, cc 
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1. 2. 3. 4. 5 6. . 
Distance Pea ea), Me eo ee a es ee 
of the Work Sea o 3a Bricks. 
N f Work. 6 212 a] g 
ame of Work. OW\a Fl ea | Content 
from the o 2eul/G ol Sak noon on 
Myepoor Regulator. | & | & (2E(SS| SEE] masonry. [12% 6x 3|12 x6 x 24] 12 x 6x2 te 
yapoor Regulator.| 5 'o SS SEE] Masonry. x6x 2X 6 X 2 |gmai 
z|\@\ielea|ese : varlogs Be 
Miles.| Furls. | Yds. | Feet. . 3 . Cubic Feet. 
Director’s office ... fis Poa ee ae aes || seal) “ae 11,223 eos 1,06,877 ie 
Government accommodation wee | 22,059°47 1,57,977 eee 
bungalow. 
Hospital .. 00st ee $s * Principally kutcha 
Mr. Parker’s bungalow hee gee vis 20,000 ee ine 
Burial ground... ane nes 5,645 ie 48,480 i aes 
Guneshpoor bridge ia oes 18 78,327 1,12,600 vee 8,44,800 
(not com- 
plete.) 
Assof{nuggur, Ist class choki ... 12,088 ue ane 1,24,004 ve 
ai navigable channel 68,975 eee 73,050 ae 5,89,000 
head works and right rajbubas 
head, 
Assofnuggur falls Pa es 18 421,913 a 34,67,766 aes 1,50,000 
Assofnuggur locks, mills, and 15 54,846 rk 4,90,967 oon wee 
left rajbuha head. (not com- | ———— —-——_—-——” 
plete.) 
Munglour 2nd class choki a 4,577 34,327 
Mutnglout bridge and onal on 18 1,26,096 945,720 | 
oth up and down streaw. 
Liburheri 2nd class choki nik coe | coe | cee | ene | cee | cee 2,576 19,320 ine ass “ 
» bridge and ghata ... d 18 1,39,954 10,49,655 
Mundowli bridge an int 21 59,542 4,46,565 
Mayresepade navigable channel “ 56,997 4,27,477 
ead and right rajbuha head. 
Mymoodpoor let claga choki ... les 14,316 1,07,370 
ga ea leeks mills, and 15 1,27,044 9,52,830 
eft rajbube head, 
Mymoodpoor falls Bact) Lat + . 18 4,51,597 83,86,977 
Dimat bridge with ghats se 18 1,35,719 10,17,892 
Toghulpoor 2nd clasa choki ats 2,488 13,215 
n bridge aes 18 1,12,690 845,175 wap eos oe 
Bailra navigable channel head ‘tie 57,164 4,28,730 aes oe 





and right rajbuha. 
* 2of 10’ and 1 of 15’. 
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Block 
Boulders. 

Kunkur. 

Maunds, | Cub. Feet, 

568 

jhama. 

21,391 15,520 

jharoa. 

“| 13.625 

jhama, 

8,236 6,250 

jhanma, 

2,150 | 2,900 

jhama, 








Stone. 





2,133 


1,356 


120 
582 
10,489 


663 
13,223 


65,860 


6,800 


763 


21,016 


429 
23,326 


9,924 


9,500 

2,986 
21,174 
75,266 
22,620 


294 
18,782 





6. 


: . Materials Expended. 


Lime. 


Soorkee. 


Kunkur,.) Earth. 


550 


we 120 
692 
21,744 


i 884 
20,140 


85,135 


a 10,962 


tee 1,525 


42,032 


858 
46,651 


19,847 


ta tas 19,098 


4,772 
42,348 


150,532 
45,239 


387 
37,563 


19,054 | 9,528 
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Sand 
or 
Bujree. 


Cub. Feet. | Cub. Feet. | Cub. Feet.| Cub. Feet. | Cub. Feet. 


1,684 


7. 


Description of the Work. 


A centre room 36’ x 20’ with a 
10 feet veranda all round, the 
north and south ends being 
formed into rooms, 

Two rooms 20’ square each, sur- 
rounded by a veranda, the north 
and south ends of which are 
enclosed as sleeping rooms and 
baths; roof thatched. 

A plain room with a veranda 
round it, and a thatched roof, 

Merely @ plain wall 

Same as Kunkhul, but with a 
different form of ghat. 


Standard plan... 

These consist of a block of 
masonry built into the bank of the 
canal at the point of departure of the 
channel, one side forming the left re- 
vetment on the main canal, the other 
the right of the navigable one; oppo- 
site these revetments are others lining 
the sides of the two canuls, and the Raj- 
buha Head is in connection with tho 
up-stream terminus of the main canal 
right revetment, 

Similar to the No. 2 Bahadoora- 
bad Falls, except in foundativnos, 
which are greatly increased to 
meet the altered soil that is here 
met with. 

Similar to those at Bahadoorabad, 
but has a mill-house and a raj- 
buha head appended. 

A one-roomed house, 20’ x 20’, 
with a door to the front and 
rear, all pukka, 

Foundations 12' to 13'3” below 
canal bed. Ghats of 25 feet length on 
each flank, the whole being protected 
by pillng and box work. Towing-path 
rests on wooden frame-work. 

One room 18’ « 14’, kutcha-pukka 

Foundations 11°67’ below Canal- 


bed; 25 feet ghats on down 
stream. Protected as at Mun- 
glour. 


Will be the same as the Mun- 
glour Bridge, but without ghats. 
Foundations 15 feet below canal 
bed. 

Similar, and for the same objects, 
as the same kind of worke at 


Assofnuggur. 
Same as at Assofnuggur on 
Ditto ... eee sen 
Ditto ... van sui aes 


Same as at Liburheri. Founda- 
tions 15 feet deep. 

Same as at Liburheri_... “ 

Same as Munglour Bridge, but 
without ghate. Foundations 
from 10’ 3” to 16’ deep. 

Same as at Mymoodpoor rr 


Total Cost 


of the Work. 


he, 
5,307 


3,441 


1,286 
1,008 
17,738 


2,351 
17,523 


91,419 


45 


Not complete 


751 


24,131 


304 
23,577 


12,897 


10,996 
2,422 
23,960 
80,496 
25,715 
276 
22,710 


10,601 


911 


10 10 
4 8h 


11 


13 10 
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9. 


Name of the 
Executive 
Engineer or Officer 
under whom 
built. 


Major Goodwyn. 


Ditto. 


Lieut, Strachey. 


Major Goodwyn. 
Ditto. 
Major Goodwyn 
and Lt, Fraser. 


Major Goodwyn. 
Major Goodwyn 
and Lt, Fraser. 


Major Goodwyn. 


Major Goodwyn 
and Lt. Fraser. 


Mr. F. Read. 


Turnbull 
and Fraser, of 
the Engineers, 
and Mr. F. Read. 

Lieut. Turnbull. 

Lieut. Fraser and 
Mr. F. Read. 


Lieuts, 


Mr. Read. 


Mr, Read. 


Mr. Read. 
Mr. F. Read. 


Lieut. E. Fraser, 
Mr. Read. 
Ditto. 


Mr. F. Read. 
Lieut. Turnbull, 
Lieut, Fraser, 
Mr. Read. 
Mr. F. Read, 


cc 2 








1, 2, 3. 4, 
' Arches. 
Distance zs 
of the Work Oe g ga 
N f Work. ° . Sele a] 22 
ame of Work teem the 8 . Ke gE at 
g | a fwesltokl as 
Myspoor Regulator. 4 5 Ste0| az 
a Z| a Sra aes 

























Milos. | Furls.| Yds. 
80 





Feet.: Feet. 
Bailra and class choki ... we | 42| 3 ae, rx 
Bailra locks, wills, and le 42 | 3 1138 

rajbuha head. 
Bailra falls 42] 3 1/185 515 2 





» lst class choki 


» bridge 


Bhopab 2nd class choki 
» bridge ... me ee 


Jowli navigable channel head 
and right rajbuba. 
Jowli falle 


Jowli locks, mills, 
rajbuba head. 

Futtehgurh branch head regu- 
lating bridge. 

Ghats and platforms connecting 
above with. 

Jowli main canal regulating 
bridge. 

Jowli 1st class choki 

Dukheri 2nd class choki 

é bridge ... was 


and left 


Jansut 2nd class choki ... 
,, bridge and ghats 


Chitowra navigable channel head 
and right rajbuha head. 
Chitowra 1st class choki one 
Chitowra locks, milla, and left 
tajbubs head. 
Chitowra falls 


Serai 2nd clase choki 
» bridge ore 


Khutowli bridge and ghate”... 


» — eacape... 


Sutheri 2nd claas choki... 
w» bridge ... ae idx 


Sullawor navigable chennel! head 


and right rajbuba head. 
Sullawur ist class choki 


* Qof 10’, 1 of 18. 
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5. 6. é 
Measure- Materials Expended. 
ment. 
Bricks, 
Content non on 
of wow wlan a ula on Af DRX4aXS 
Masonry. | !2 X 6 x 3 |12 x 6 x 24) 12 X 6 x 2 [Smalterando 


various Sizes, 


Cubic Feet. 

3,068 23,010 7 
1,26,675 9,50,062 “ 
3,96,370 29,725,775 

10,225 76,687 
112,931 8,46,982 
2,404 18,030 
1,09,543 | 8,21,572 
45,575 3,41,812 
3,67,130 } 27,53,475 
1,31,506 9,866,295 
1,36,046 | 10,20,345 
13,998 one 1,04,985 
2,928 eee 21,960 
91,199 6,83:992 
2,928 21,960 sae tis ane 
ee FY 
1,46,655 10,99,912 
56,161 4,21,207 
15,547 1,16,602 
1,41,537 10,61,527 
3,16,995 23,77,472 
2,928 21,960 
99,602 6,72,015 
1,59,540 11,96,550 
57,849 4,353,867 

2,928 21,960 

1,293,114 9,293,955 
45,658 3,42,454 
12,602 94,516 
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: 7 . . 6. 7. 8. 9. 
Materials Expended. Name of the 
Lime. Total Cost Executive 
Blok | Sand Description of the Work, Engineer or Officer 
Boulders, Soorkee.| or of the Work. under whom 
Kunkur.) Stone. |Kunkur.| Earth. Bujree. built. 
' | 
Maunds. | Cub. Feet.| Cub. Feet.| Cub. Feet.’ Cub. Feet. | Cub. Feet. | Cub. Feet. RS. A. P. y 
oe ws <é 1,023 511 ~~ Same as Liburheri vee ee 275 14 2 | Lieut. Turnbull. 
42,295 | 21,112 ass Same as Mymoodpoor ... vee 18,109 14 10 | Mr. F. Read. 
1,32,123 | 66,062 eee Same as at Mymoodpoor, except 77,523 3 9 | Lieut. Fraser, 
that tail jetties are curved out- Mr. Read. 
wards instead of inwards. 
3,408 1,704 ie Standard plan ies nae cee 1,184 9 11 | Lieut. Turnbull, 


Lieut. Fraser. 
37,643 | 18,822 eek Same as Toghulpoor. Founda- 21,662 11 3] Lieut. Turnbull, 


tions 154’ deep. Lieut. Fraser, 
Mr. Read. 
802 401 ar Same as Liburheri is Pe 235 10 6 | Lieut. Turnbull, 
; Lieut, Fraser. 
36,514 | 18,257 od Same as Toghulpoor. Founda- 21,760 12 3 | Lieut. Fraser, 
tions 15’ deep. Mr. Read. 
tes oe ase 15,191 7,695 aes Same as Mymoodpoor ... ee 8,964 3 3/| Mr. F. Read. 
1,22,377 | 61,188 eae Ditto ... See se ae 61,368 11 10}) Lieut. Fraser, 
Mr. Read, 
tee see see 43,835 | 21,918 ve Ditto ... soe ae ee 21,927 1 8 | Mr. Read. 


Lieut, Fraser, 


These roe are ae ue ae 
tes tee tas 45,349 | 22,674 nee point of departure of the Fut- 29,770 14 3 { 
tehgurh Bretich Canal nae Mr. Read. 
ous nae sr toa 4,666 2,333 res Standard plan... eco ees 1,928 13 1 Ditto, 
: as tae ‘i 976 488 nee Same as Liburheri eas es 254 12 9 Ditto. 
tee one iss 30,398 | 15,199 nee This bridge has a segmental arch 16,366 8 7 Ditto, 
with a versed sine of 10’. Its 
spandrils are perforated to se- 
cure lightness. Foundations 
10°25 deep. 
976 488 ee Same as at Liburheri_... aaa 264 13 5 Ditto. 
48,885 | 24,442 as Same as at Dukheri, but with 25,843 12 9 Ditto. 
ghats on down stream. Foun- 
dations 10’ deep. 
18,720 | 9,360 wae Same as at Mymoodpoor soe 10,627 0 2] Mr, F, Read. 
5,182 2,591 one Ditto ... soe ese see 2,749 15 4 Ditto. 
47,178 | 23,589 ore Ditto ... eee ove ae 18,153 11 8 Ditto. 
1,05,664 | 52,832 eos Ditto ... ses cag ise 55,132 13 5 | Lieut, Fraser, 
Mr. Read. 
976 488 one Same as at Liburheri ... 276 12 6 Ditto. 
29,868 | 14,933 see Same as at Dukheri. Founda- 16,527 2 0 Ditto. 
tions, 10’d » 
53,180 | 26,590 ..* | Similar to M_ yqlour bridge, ex- 27,629 6 10 Ditto. 


cept that it aas longer ghats, 

and passages through the abut- 

ments for the towing-path, 

Foundations, 12’. 

19,283 9,641 wos Situated on the right bank of the 11,778 2 9 Ditto. 
canal, and forms the head of an 

escape channel which empties 

itself into the river Hindun. 





ses ive re 976 488 ine Same as at Liburheri_... mee 241 5 6 Ditto. 
ae wae eae 41,038 | 90,519 su Same as at Dukberi. Foundations, 20,889 7 0 Ditto. 
11°25, 
jae Ae ous 15,219 6,246 eed Same as Mymoodpoor ... ee 9,349 9 1] Mr. F. Read. 
tee 4,201 2,100 Sed Standard plan... 2 Ses 1,189 14 8 | Lieut. Fraser, 


Mr. Read. 
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1, 2. 3. 4, 5. 6. 3 
- Arches, Measure- Materials Expended, 
Distance gs ment. P 
x ‘: of the Work 8 fle. 33 Bricks. 
‘ame of Work. Sa| ee) a: alee 
from the sie joelge s g| Content " 
4 5 = Q 4 2 3 § 2 of " “uw ala wooala non 9h x4x 3 
Myapoor Regulator.| 5 | 3 |'3 5/39) 328! Masonry. | 12 x6 X 3/12 x 6 X 24] 12 x 6 X 2 |Smatter and 
Yapoor Regulator.) 5 | @ (ee Ga| sae | Masonry eee 
Miles. | Furls.| Yds. | Feet. aol Fst] ee Feet.| Feet. Cubic Feet. | ~————-———_—_-—_——_—_— 
Sullawur locks, mills, and 67 2 j144 1 si 15 1,16,233 8,71,747 
rajbuha head (left). 
Sullawur falls .., ase wis 67 2 {191 2 6 | 25 |5°5 2 18 3,25,368 24,40,260 
Aboos Nulla escape wei Ose 69 | 6 {213 1410] 6 |1°5 [td By "56,752 4,25,640 
Aternah 2nd class choki oe | 71] 2 | 939 [ .. | we | eee wee [> sas 2,761 20,707 
» bridge... .. «| 71| 9 | 6] 2| 31 55 2°75) 18 74,142 5,56,065 
Sirdhanna bridge and ghatas ...| 74] 5 | 46|...| 3 | 55 3] 25 1,65,018 12,37,635 
. Ist class choki we | 74) 6 99} 1]... |] we vie | see 12,602 4 94,515 
Nanoo 2nd class choki ... oe | 77] 4 | 98] Lye | oe teed oes 2,928 21,960 
» bridge see aes eee 17 4 }192 2 3 | 50 24/25 1,23,243 9,24,322 
Jutpoora 2nd class choki eee | 797 7 | 7B] cee | cee | cee soe | one 2,928 21,960 
7 bridge ... S23 oe | 791 7 [168]... | 3 | 50 24, 18 73,300 5,49,750 
Pooth, 2nd class choki ... oe | 82) 2 [LOL] LY] we | ove coe | eee 3,394 25,455 
» bridge... a - | 621 3 | 38}... ] 3] 50 23) 20 85,418 6,40,635 
Bhola navigable channel head | 83] 4 |206] 1] 14 10 2) ... 63,822 4,78,664 
and right Rajbuha head. 
Bhola Ist class choki_... we | 84) 1 [183] 2]... | vee aS 1h eet 12,602 94,515 
Bhola locks, mills, and left Raj- | 84] 2 6] 1] 3%... vee | 15 1,47,444 11,05,890 
buha head. 
Bhola falls ease ee | 84 | 2 | 53] 2] 6] 25 21 18 | 3,31,105 24,83,287 
Janni escape ee oe | 87] .. 1184]... ] 10] 6 15 8} 69,468 5,21,010 
» Qndeclasschoki ... ..| 87| ... [tsa] 2]... |. ven nses 3,033 22,747 
» bridge... Sei «| 87] 2 [71] ...) 3 | 50 23) 20 78,061 6,85,457 
Nugla, 2nd clase choki ... w. | 89 | 5 | 55 z Seay ln cade 3,313 24,847 
» bridge... ooo ee | 89] 5 {LSE 3 | 50 23] 20 77,016 5,77,620 
Newarri, lat class choki w | 99) 2 ] 65] 1 : aed | aes 14,112 1,05,840 ' 
» bridge ... nas «» | 93] 2 1217 3 | 50 23) 18 71,088 5,33,160 
Soundha, 2nd class choki we | 96] 1] 41] 1 Sciam ide 3,200 24,000 
» bridge... as «| 96) L 151] 1] 3] 50 2h} 18 71,215 5,34, 112 
Aboopoor, 2nd class choki =... | 98. | 3B | 35] D] card vee | vee f cee | gery 3,128 23,460 
; bridge wea ] 98] 3 figo] a | 8] 50} 7 24] 18 71,043 5,32,822 
| 
Moradnugeur, 2nd class choki | 100] 1 |104 aces | Loves [Ieeee | see 3,128 23,460 | 
3 bridge and ghata | 100 | 1 |208/ 1} 3 | 50 y 24] 25 1,44,034 10,80,255 
! 
Noorpoor, 2nd class choki .. | 102] 7 [203] 1]... ear Sea | aes 3,173 23,797 ! 
5 Bridge tee  } 103]. | 79] 1] 3 | 50 24| 18 62,777 470,827 
Dasnah Navigable Channel Head | 104 | 7 |125;.../ 1110] 5] 2] «. 45,382 340,364 
and Right Rajbuha Head. 
Dasnah Iet class choki . 105 | 4 [105 |... ] cee | cee | woe f wee | nee 12,602 94,515 
Dasnah locks, mills, and Tet raj- 105] 4 |114} 2] 3%) 0. we | 16 113,566 851,745 
buha head tee wes 
Dasnab falls ..  .. «| 1081 4 [162 1...) 6126 15-5| 2] 18 304,886 2,286,645 





* 2 of 10’, 1 of 15. 
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z ‘ 6. 7. 8. 9. 
. Materials Expended. Name of the 
Lime. Total Cost Executive 
Block |. Sand Description of the Work. Engineer or Officer 
Boulders. Soorkee.| or of the Work. under whom 
Kunkur.! Stone. |Kunkur.| Earth. Bujree. built. 








RS. «A. OP, 
38,744 | 19,372 hk Same as at Mymoodpoor... sei 13,4439 6 2/{ Mr. F. Read. 


Maunds, |Cub. Feet.| Cub. Feet.| Cub. Feet.| Cub. Feet.) Cub, Feet.} Cub. Feet. 


1,08,456 | 54,228 Sex Ditto, but water way contracted 57,885 © 9 / Lieut. Fraser, 
to 150’. Mr. Read, 
18,918 9,459 oa Similar to that at Kutowli, but 10,487 11 7 | Mr. FE. Read. 
without covered way. 





920 460 wee Same as at Liburheri_... 261 711 Ditto. 
24,714 | 12,357 sae Same as Dukheri. Foundations, 16,711 13 1 Ditto, 
7 
55,006 | 27,503 ae Similar to Khutowli bridge. 31,571 12 0 | Lieut, Fraser, 
Foundations, 63’. Mr. Read. 
4,200 2,100 ax Standard plan ie vay oe 1,176 1.10 Ditto. 
976 488 ie Ditto 274 6 6 Ditto. 
41,080 | 20,540 a Here the width of "pridges i is re- 20,229 14 5 Ditto. 


duced to 150’ in three bays of 
50’ each. The arch is a segment, 
with 7’ versed sine. Thespan- 
drils have a circular hole per- 
forated through them. Ghats 
are provided on each flank. 
Foundations, 9’. 


Ses oa oe “ie 976 488 sag Standard plan... 275 211 Ditto. 
ae 48 aes nee 24,436 | 12,213 as Same as at Nanoon, but Without 11,954 6 8 Ditto. 
ghats. Foundations 13 feet. 
as ayy ae ies 1,192 566 bs Standard plan... 922 0 7 Mr. F. Read. 
Say ona vee ae 28,473 | 14,236 ae Same as Jutpoorah. Foundations 14,926 5 5 Ditto. 
15°75’. 
sae toe tee ise 21,273 9,264 aes Same as at Mymoodpoor, except 11,956 6 4 Ditto. 
that this head has a ghat 146 ft. 
long attached to it. 
oth ooo ets sie 4,201 2,100 ase Standard plan... sae iss 1,266 12 2} Lieut. ee and 
r. Read. 
aae Mas os 49,148 | 24,574 oe Same as at Sullawur ina ies 24,174 13 2 Mr. F, Read. 
ae 110,368 | 55,184 eee Ditto ... sae ae bes 65,520 6 84) Lieut. Fraser and 
; Mr. Read. 
23,156 | 11,578 cr Same as the Aboos Nulla vee 13,204 83 7 Mr. Read. 
1,011 505 ee Standard plan... a tee 51213 1 Ditto. 
26,020 { 13,010 eee Same as Jutpoora. Foundations 14,231 3 7 Ditto. 
11-25 feet. 
. 1,656 soe aes wee Standard plan... fas sae 513 1 4 Ditto, 
aes 38,508 ane ue ea Same as Jutpoora. Foundations 14,434 7 5 Ditto, 
10°75 feet. 
au ava ~— 7,056 vere ee ek Standard plan... vee om 1417 2 8 Ditto. 
uae ss ane 35,544 ~ oes ee Same as Jutpoora. Foundations 14,528 10 6 Ditto. 
10°75 feet. 
cea 1,600 ar See wae Standard plan... aes wae 371 14 1 Ditto, 
nee 35,607 oes ee ae Same as Jutpoora, Foundations 12,297 411 Ditto. 
10 feet. 
1,564 oe as Ses Standard plan... wae 959 211 Ditto. 
35,521 ans ce «.. ' | Same as Jutpoora, Foundations 12,749 6 J Ditto. 
11 feet. 
aes au aie 1,564 aa wae ee Standard plan... 376 4 8 Ditto. 
$e ee 72,017 ave eee nee Same as Jutpoora, but with ghats 22,571 3 7 Ditto. 
160 feet long and similar to the 
Sirdhanna ones. Foundations 
10 feet. 
ay es a 1,586 ar ude ‘sue Standard plan... 501 110 Ditto. 
wee 305 a's 31,388 Ae a ead Same as at Jutpoora, “Founda- 19,604 11 4 Mr. F, Read. 
tions 1) feet. 
aus 22,690 ee da wee Same as Sullawar soi ea 9,955 12 6 Ditto. 
ies ie ss 6,301 see wae oo Standard plan... nee ee 1,544 10 3 Ditto, 
ove aT 56,783 ane oun ase Same as Sullawar... see ves 14,190 11 2 Ditto, 
if ies we 1152,449 [0 ee os Ditto. see vente 54,699 12 8 Ditto, 
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Name of Work. 


2. 


Distance 


of the Work 


from the 


Myapoor Regulator. 


THE GANGES CANAL. 


Number of. 


Arches. 


Span of. 


Height of 
Versed Sine. 
Thickness 
at Crown. 
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4, 5. 6. 7 ‘ 

es Measure- Materials Expended. ‘ 
aS ment. 
3 q Bricks, 
a | Content eo 
2ik of a oaouln ow ule on al XESS 
zea Masonry. 12 X 6 X 3/12 x 6 X 24) 12 & 6 & 2 Ismatter and o! 
> Ay 


varions Sizes, 





Pepulheera bridge and ghats ... 


Raoli bridge 


Bolundshuhur branch headworks: 


Branch regulating bridge... 


Main canal 5 


Duhera, lat class choki 
Nidhaoli bridge ... 


Nidhaoli, 2nd class choki 

Jarcha, 2nd clase choki 
» bridge 

Geesoopoor, Ist class choki... 

Geesoopoor bridge 


Sunowte, 2nd class choki 
7 bridge 

Pukkana, 2nd class choki 
» bridge 


Dumkoura let class choki 
6 bridge 


Urrowli 2nd class choki 
bridge ... 


Wullipoora bridge 


Wollipoora 2nd class choki 
Mamun 2nd class choki eee 
» bridge ... ee 


Uchuhja bridge ... ase ie 


Uchuhja 2nd class choki 
Moonda Khera let clasa choki... 


Moonda Khera escape ... 
connected by ghats with | 
Moondae Khera bridge ... 


Suhinda bridge ... aus 
Suhinda 2nd class choki wee 


Pulra navigable channel, head, 
and right rajbuha. 


Miles, | Furls. 
106 6 
108 5 
110 2 
110 2 
110 3 
113 6 
113 5 
116 4 
116 5 
119 6 
119 6 
122 4 
122 5 
125 4 
125 5 
128 4 
128 4 
131 1 
191 2 
133 6 
133 | 6 
137)... 
137 

139 5 
139 6 
140 | ... 
140 

140 

144 5 
144 5 
148 | ... 


Yds. 


84 


Feet, 


we feb 


— ee 


— 


> 


_ 


a: 


wis 


o 


ws wt 


we 


Feet.| Feet.| Feet. 
45 6 2} 


45 


20 


45 


45 


nn 


or 


ai 


24 








= ———— =a 
Cubic Feet. ae 
20 | 129,472 971,040 
18 84,506 633,795 
A = 

"4 \ 102,817 | 282,204 
ty 12,518 | 1,00,000 
18 75,093 | 1,91,110 
ce 2,659 | 23,800 3 ae 
es 21659 | 22,800 
18 72,137 | 2,50,111 

14,2993] 1,05,460| —,.. 
18 74,390 | 2,19,122 
i 2,737 | 29,800 oe ‘es 
18 79,894 | 1,99,620 ; 
a 2,503 | 22,800 
18 78.211 | 1,23,900 
se 9,502 | 80,000 
18 64,018 | 1,41,350 
bs 2,993 | 27,800 “a 
95 | 1,03,226 | 1,99,722 ee 
25 | 1,40,066 | 210,977 
os 2,737 | 24,800 si 7 
~ 2/560 | 21,800 be - “ 
18 yeg75| 145414]. fs 
18 68,253 | 1,39,614 
; 2,993 | 24,450 
ccd 13,8814] 1,00,000 
al 1,76,691 | 2,28,184 os ors tbe 
18 } 
18 80,147 | 1,13,968 
A aseo| 21,900) 

30,653 | 36,477 7 


* 2 of 15’, 1 of 20’. 
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oe 





Block 
Boulders. 
Kunkur. 


Mannds. | Cub. Feet. | Cub. Feot./ Cub. Feet.) Cub. 


1,10,132 


48,668 


34,590 
46,128 
25,593 
79,875 


50,700 
69,755 
1,083,447 


70,300 


56,600 


1,28.206 
67,300 
! 22,978 


TOL. Il. 


3 6. 
Materials Expended. 
Lime. 
Soorkee. 
Stone. |Kunkur.| Earth. 








64,736 


42,253 
191 28,621 
36 673 
141 18,250 
7h 229 ds ses 
74 158 vue 7 
130 14,5534]... one 
37 6,197 
135 16,576 whe bee 
4 137 
87 11,329 
contiract. wae 
130 17,043 ae 
25 4024 
95 14,9743 
7 230 
104 | 24,512 
168 34,9594 
6} 241 
2 58 
77 19,101 
56} 15,308 
4 146 
30 + 2,640 
420} | 53,058 
194 19,268 
5 150 
22 8,099 


Sand 
or 
Bujree. 


Feet. | Cub. Feet. | Cub. Feet. 


7. 


Description of the Work. 


The waterways of bridges are here 
reduced to 135’, and the design 
is altered by rusticated pilasters 
being dispensed with, and the 
spandrils being intact. Foun- 
dations 16°09. 

Same as Peepulheera Bridge. 
Foundations 17:12. 

These works are situated at the 
point of departure of the Bo- 
lundshuhur Branch, and are 
connected together by revet- 
ments, ghats, and platform. 
Foundations from 5 to 15 ft. deep. 

Standard plan. 7’ foundations... 

Same as Raoli, but with 100 feet 
ghats on up-stream, with raj- 
buha and inlet heads attached. 
Foundations 54’ to 63’ deep. 

Standard plan. 6’ foundations... 

Ditto ditto 

Like Nidhaoli. Foundations vary- 
ing from 5} to 7 feet. 

Standard plan—pukka through- 
out. Foundations 94’. 

Like Nidhaoli. Foundations from 
5} to 6} feet. 

Standard plan. _ Foundations 64’ 

Like Nidhaoli. Foundations from 
8’ to 9’. 

Standard plan. Foundations 5’... 

Like Nidhaoli. Foundations 54 
to 6 feet deep. 

Standard plan. 24’ foundatione 

Similar to Nidhaoli, but having 
no rajbuha or inlet heads, and 
the ghats are placed on down 
stream instead of up. Foun- 
dations 52’ to 6}’. 

Standard plan. 74’ foundations 

Differs from the Nidhaoli bridge 
only ijn shape of approach to 
ghat, and in the details of 
finish. Foundations 5}’ to 8’, 

Like the Nidhaoli bridge, but has 
ghats 350’ long. Foundations 
8’ to 84’. 

Standard plan. 6}' foundations 

Ditto. 54’ foundations 

Like the Nidhaoli bridge. Foun- 
dations 6’ to 6’ 2”. 

Same es Dumkoura bridge. Foun- 
dations 7’ 6” to 8 6”. 

Standard plan. 74’ foundations 

Ditto. 6’ foundations, 
pukka throughout. 

Escape and bridge, which is simi- 
lar to Nidhaoli bridge, are con- 
nected together by a ghat 380’ 
long. Foundations 9’ 7” to 

i 10°1% 

| Like Nidhaoli, Foundations 6’ 6” 
' to 6’ 8”, 

| Standard plan. 5}' foundations 
; Same as at Mymoodpoor... 


t 


8. 


Total Cost 
of the Work. 


ns. 
19,046 


15,372 


18,757 


1,140 
9,871 


271 
233 
9,070 
1,713 
9,827 


251 
10,975 


225 
11,035 


958 
8,604 


267 
13,967 


17,191 


254 
229 
10,383 
9,017 


255 


22,976 


10,182 
248 


A. OP. 


12 6 


0 4 


Wr & 
ame 


9. 


Name of the 
Executive 
Engineer or Officer 
under whom 
built. 


Mr. F. Read. 


Ditto. 


Mr. P. Volk. 


Ditto, 
Ditto. 


Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto, 


Ditto. 
Ditto. 


Ditto. 
Ditto, 


Ditto. 
Ditto. 


Ditto. 
Ditto. 


Ditto, 


Ditto. 
Ditto. 
Ditto, 
Ditto. 


Ditto. 
Ditto. 


Ditto. 


Ditto. 


Ditto. 
Ditto. 


DD 
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Name of Work. 


Pulra 2nd class choki 
» falls 3 


» locks, mills, and left 
rajbuha head. 

Koel branch headworks :— 
Branch regulating bridge 
Main canal ditto 

Koel branch head 1st class choki 

Daopoor 2nd class choki 

» bridge ... 


Birowli 2nd class choki 
» bridge ‘ 


Dubtulla 2nd class choki 
» bridge ... ' 


Simra navigable channel head 
and right rajbuha, 
Simra 2nd clase choki ... 
», falls 
» locks, mille, and left raj- 
buha head. 
Kasimpoor Ist class choki st 
i escape, connected by 
ghats with 
Kasimpoor bridge 
Burotba a a choki 
i pas 
Machooa ond clad choki 
3 bridge 


Chungeyri 2nd class choki 


oe bridge 
Sheka 2nd class choki ... 
» bridge 


Nanoon headworks:— 
Cawnpoor branch regulating 
bridge. 
Etawah ditto , 
Nanoon let class choki ... 


Eraway Terminat Lrve. 
Chitrowli 2nd class choki 


in bridge 


Bujrungpoor ae class choki ... 


ridge 
Bijeegurh 2nd cae choki 
” bridge Gee 


Jao let clase choki 





Miles, | 


148 
148 


148 


151 
151 
151 
155 
155 


158 
158 


161 
161 


162 


163 
163 
163 


166 
166 


166 
170 
170 
172 
173 


175 
175 


177 
177 


180 


180 
180 


SENT 


10 


[0 ©O wen ao 


Faris. 


4 
5 


mows wo 


-—e 


bose 


oo co 


an 


Nn 


eee 


Distance 
of the Work 
from the 
Myapoor Regulator. 


212 
160 


160 


123 
145 
213 
1l4 

11 


166 
62 





100 
3l 


160 
163 


186 
83 


58 
171 


95 
212 


52 


146 
102 


112 


112 
213 


i212 


163 


Yds. 


3. 4, 
Arches, 
Fe 
% g 3 
o Slo. 
te | ws 6/8 dl ee 
2|o 23lgs Se 
a2 a je? 2 a3 
A} ga j.welzo: se 
s & [3 Pst) Ss 
2|& erie s|53 


Feet.| Feet.| Feet. 


“s]20] 6] 14] 18 


3*|...] 6] 14] 18 


3} 40|5-4} 23] 18 


3| 40 |5-4| oy! 18 
“3 | 40 \5-4| “ay 22 
“3 | 40 [5-4] oa) 18 
3 | 40 15-4] 24) 18 


owt 


33 | 43] 23) 18 


* 2 of 15’, 1 of 20’. 


Parapets. 


THE GANGES CANAL. 


5. 


Measure- 
ment. 


Content 
of 
Masonry. 


Cubic Feet. 
2,513 
1,74,375 


69,827 


87,149 


12,859°5; 


2,671 
71,399 


2,513 
70,702 


2,513 
71,527 


30,653 


2,394°5 


1,86,063 
74,790 


14,392°5) 
1,65,707 
2,829 
76,564 


2,829 
69,098 


3,145 
59,809 
2,987 
78,118 
l 1,32,228 


13,881°5 


4,160 


71,001-63 


3,929 
71,627 2391 
3,480 


' 9,207 - 682 


16,064 


” a” “” 


12% 6x 9/12 x6 x 23112 x6 x2 


14,312 
2,21,14) 


83,094 


1,52,445 


64,114 
14,312 
158,594 


14,225 
1,56,201 


13,751 
1,41,280 


45,979 
14,432 
2,76,304 
1,12,185 
22,163 
2,67,957 
11,000 
1,52,749 


13,632 
1,42,868 


14,000 
1,31,500 
16,000 
1,53,500 
2,28,400 


76,000 


14,400 


97,808 


15,800 
99,200 
16,200 
91,488 


70,000 


[ APPENDIX ), 


Materials Expended. 
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Sane 
; 6 7. 8. 9. 


. . Materials Expended. 


Name of the 














Lime. as Total Cost Executive 
Block Sand Description of the Work. Engioeer or Officer 
Boulders. Soorkee, or of the Work. under whom 
Kunkur./ Stone. |Kunkur.| Earth. Bujree. built, 
ee 5 i NS a 
Maunds, | Cub. Feet } Cub. Feet.| Cub, Feet. / Cub. Feet.| Cub, Feet. | Cub. Feet, rs. A. P. 
tee 1,200 7 273 wa ee oak Standard plav. 5’ foundations... 324 10 0 Mr. P. Volk. 
ve. [1,28,802 1173 | 48,318 ose a3 aa Same as at Sullawur, but water- 
way decreased to 100 feet... 31,620 1 1 Ditto. 
ty 50,065 61 16,449 ites aon ae Same as at Sullawur... sie 
93,100 | 236 | 25,385 {| Steed.” Foundations 8 fect, |f 16752 14 9 Ditto, 
6,300 20 1,752 aia seit ee Standard plan. 74’ foundations 1,482 1 1 Ditto. 
1,500 8 497 Su ee des Ditto. 6’ foundations... 371.13 5 Ditto. 
62,005 84 21,833 seid ae ant Same as Nidhaoli, but waterway 10,125 3 7 Ditto. 
reduced to 120 feet. 6’ founda- 
‘ tions. 
3,200 9 497 aan tee tae Standard plan. 5° foundations... 334 8 11 Ditto. 
57,043 74 21,485 se se ay Same as Daopoor. 5’ 11” founda- 9316 3 10 Ditto. 
tions, 
1,200 9 382 a ‘ing ive Standard plan. 5’ foundationa... 347 3 7 Ditto. 
42,250 883 | 23,678 tate fu els Same as Daopoor. 6’ 11” founda- 9,867 13 2 Ditto, 
tions. 
19,311 26} 9,140 sate “by ns Same as Pulra 
1,200 5 255 en es eo Standard plan. 4}’ foundations... 33,982 5 8 Ditto. 
1,22,790 198 54,417 a bes vee Same as Pulra__... ene ao 560 6 10 Ditto. 
47,117 66 22,302 eee eos ii Ditto ... age bate 
8,400 abi 3,866 ae ian as Standard plan. Pukka through- 1,720 14 9 Ditto. 
out. 94‘ foundations, 
94,553 9} | 48,056 out os ae Same as at Moonda Khera. Foun- 20,415 9 0 Ditto. 
dations 7’ 11”. 
1,300 wi 236 wee aes ee Standard plan. 7’ foundations ... 344 11 11 Ditto. 
57,912 56 | 23,953 Me sae tee Same as Daopoor, 7’ foundations 10,751 11 8 Ditto. 
1,500 sss 228 ais td soa Standard plan. 7’ foundations... 362 12 8 Ditto. 
85,345 51 21,907 oy See ua Same as Uchuhja, except width 10,424 11 1 Ditto. 
of waterway. 5 to6 feet foun- 
dations. 
1,500 re 455 sae ae ios Standard plan. 9’ foundations... 344 12 6 Ditto. 
58,705 49 19,436 sa oe ti Same as Machooa. 6’ 3” founda- 10,120 6 1 Ditto. 
tions. 
1,360 vie 185 ask oH nas Standard plan. 8’ foundations... 348 14 8B Ditto. 
63,800 62 | 23,611 as sie Pe Same as Machooa. 5 to 6 feet 12,048 1 3 Ditto. 
foundations. 
1,03,325 105 | 36,137 ane vez die Same as Bolundshuhur. 6 feet 20,864 14 11 Ditto. 
foundations. 
10,200 we 2,132 on we vee Standard plan. 9’ foundations... 1,926 13 3 Ditto, 
te 2,442 2 350] si avi Standard plan. Block kunkur 468 11 6} Lieut. Whiting. 
foundations. 
ws 58,775 | 104 | 13,568]  ... a .» | Design similar to foregoing 10,046 14 1 Ditto. 
bridges, but waterway reduced to 99 ft., 
and ghats only 60 fect long. Rajbuha 
and intet hoada attached ; the former 
10 feet wide, and floor 2’ above bed of 
canal, Foundations 6’. 
1,443 2 300 bis abe 100 | Same as Chitrowli ine ti 388 12 8 Ditto. 
59,235 264 15,491 a en 464 Ditto ... va ae 10,837 19 9 Ditto. 
1,554 2h 340 wes ease wee Ditto ... eas ie sea 399 4 3 Ditto. 
54,900 196 14,546 Jef one sei Ditto, except in shape of cor- 10,293 1 4 Ditto. 
nice and having piers pilastered, 
and face of arches with block 
kuokur, 
8,000 20 2,576 is eu 170 | Standard plan, except that roof 2,531 7 7) Ditto. 


over porches is built up level 
with centre room to form a 
' Btaircase. 
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Name of Work. 


Jao bridge 
Lodipoor 2nd class choki 


é bridge .. 
Kutai 2nd class choki 


» bridge 


Seetapoor 2nd class choki 
* bridge 


Pilkutra let class choki 
bridge ... 
Noh’ 2nd clasa choki 
» bridge 7 : 
Oreyree and clase choki_ 
“ bridge 
Guhruna bridge ... 


Sonari 2nd class choki .. see 


» bridge 


Soraoon 1st class choki es 
‘i bridge ... 

Kutana 2nd nie choki 
» bridge ... 

Jeyra 2nd class choki 


ridge 
Peydhut 2nd class “hoki 
» bridge ... 


Kanakowa 2nd class choki 
” bridge ea 
Puteeka 1st class choki 


a bridge 


Burragaon 2nd class choki 
% bridge 
Koosiarri 2nd class choki 


sf bridge 


Futtehkhan’s 2nd class choki ... 
bridge 
Gihror Tat class choki ... 
» bridge, with connected 
escape, and extra bridge over 
escape channel, 


Cawnroorn ‘TERMINAL LINE. 


Keylunpoor 2nd class choki 
5 bridge 


Rudain 2nd class choki 
» bridge 


2. 
Distance 
of tha Work 

from the 
Myapoor Regulator. 
Miles. | Furls.| Yds. | Feet. 
10 5 7 1 
13 1 4152]... 
15 2 187 1 
15 3 1110 1 
17 7 +1158 1 
18 te 92 |... 
20 5 {161 1 
20 6 44]... 
23 2 31 2 
23 2 |219!/... 
25] 5 {135]... 
25 6 10 2 
28 2 89}... 

31 1 1/180 

31 2 57 
33 3 40]... 
33 3 161]... 
35 6 46 2 
35 6 {134 ] ... 
39 1 ats 
39 1 120 eee 
4l ene IL]... 
41 90 2 
43 1 93 1 
43 1 1166 2 
46 3 93 1 
46 3 1216 2 
49 3 5126 2 
49 4 11 2 
52 3 36 2 
52 3 1136 2 
54 7 40]... 
54 7 1140 1 
5? 4 61 1 
57 4 {158 |... 
2, 5 (165) ... 
2 6 34 2 
6 2 65 3 
6| 2 és 
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3. 

Arches. 
| si 
ce 
s | (ease 
£2 le3lg2 
Bid (Pegs 
B!/B /3e 8 
a) I ree eee 

- Feet. Feet. eet > eee ce, toutes Petey ach =. T.,  onee, al 
3. 30|4 | 2} 
9 | 30; 4 24 | 
3} 30/4 | 23 
“3] 30) 4 | 24 
“a }a0/4 | 24 
“3 | 30 | 4 | 23 
3] 3014 | 24 
3| 30] 4 | 24 
3 | 26 | 34 | 23 
“a | 26 | 33 | 23 
“3 | 26 [3-5] 24 
“3 | 26 | 34 | 24 
“s|26)4 ]2. 
“3|26)4a | 2° 
3 | 26) 4 2 
“a/26|4 |2 
3 | 26,4 2 
“al2el4 {2 
“2|33]4 )2 
‘3 | 33 | 43 | 24 
“a | a3 | 44 | 23 


> 


Width of Roadway 
between Plinths of 


. 


18 
18 


18 


18 
18 
18 
18 


18 


18 
18 
18 
18 


18 


25 


20 


5. 


Measure- 
ment. 


Content 
of 
Masonry. 


Cubic Feet. 


68,601 
2,778 


59,687 «49 
3,643 


64,812°12 


3,284 
59,687 


14,988 
61,110°5 
3,580 
68,350°9 
3,350 
66.758 
39,693 °8 


3,805 
63,391°1 


16,285 
63,907 +4 
3,327 
63,907 4 
3,490 
64,501 °5 
3,290°5 
65,325 °8 


3,290 
61,354°5 
16,620 


62,074°9 


3,290°5 
59,167°4 
3,171°5 


58,767°5 


3,171°5 
56,954°5 

15, 238 
1,934,699 


3,517 
81,549 


3,820 
61,391 


" “o ” 
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ee ee 
6. 


Materials Expended. 


” 


Bricke, 





«| 4x 4x3 


woowla “” 


12 x 6 x 3{12 x G x 24) 12 x 6 x 2 |smatier and 


85,119 
14,600 


92,728 
2,000 


86,791 


14,600 
85,666 


63,350 
89,528 
15,50 
94,287 
15,500 
1,02,143 
37,600 


1,600 


82,785 


72,000 
98,654 
16,000 
1,02,204 
16,200 
70,850 
13,200 
81,300 


13,200 
68,500 
65,000 


88,000 


13,200 
1,00,000 
13,200 


2,00,000 


13,200 
1,38,000 
60,000 
1, 80, 000 


6,927 
3,17,112 


1,800 
3,88,417 


various Sizes, 


28,200 
69,655 


ac 
ss 
: ae a 


40,812 





APPENDIX J. ] THE GANGES CANAL. 205 

















: 6. 7. 8. 9. 
Materials Expended. Name of the 
I Lime Total Cost Executive 
Block : Sand Description of the Work. Engineer or Officer 
Boulders. Soorkee.| or of the Work. under whom 
Kunkur./ Stone. | Kunkur.| Earth. Bujree. built. ° 
Maunds. |Cub. Feet.| Cub. Feet.| Cub. Feet.| Cab. Feet lca. Feet.| Cub. Feet. RS. A. P. 
56,406 218 | 14,163 vee ous Same as Chitrowli, but waterway 10,889 8 1] Lieut. Whiting. 
reduced to 90’. 
1,045 sve 438 oo en dee Same as Chitrowli; arches faced 365 1 104 Ditto. 
with block kunkur. 
48,113 234 13,187 ies ee nae Ditto ... 8876 2 7 Ditto. 
3,643 cee 430 is tse ses. Ditto, but built entirely ‘of 672 8 O Ditto. 
block kunkur, except arches, 
53,286 227 11,857 wee ees wt Same as Chitrowli; arches faced 9,698 7 10 Ditto. 
with kunkur, 
1,552 eee 330 ae as 120 | Same as Chitrowli 432 12 4} Ditto. 
48,938 226 13,254 eee fe 810 Ditto, arches faced with block 9,679 2 1 Ditto. 
kunkur. 
72,505 14 1,900 saa fs ied Same as Jao ee aa ans 1,953 8 10 Ditto. 
49,840 243 13,082 eee ten 943 |} Same as Chitrowli eis Sue 9,489 14 3 Ditto. 
1,700 see 385 aie eae aia Ditto .., aes wee des 442 0 8 Ditto. 
56,568 120 12,916 ais one 410 Ditto ... oe wes ee 9,094 7 0 Ditto. 
1,500 wee 380 ane sé ae Ditto ... dee wea sus 415 2 2 Ditto. 
{ 53,980 145 14,504 ine Taal see Ditto ... ae 8,996 10 11 Ditto. 
i 30,105 32 8,127 a Se 490 Ditto, but has no ghate, raj- 5,941 15 0 Ditto. 
buha heads, &c. 
3,000 ae 430 vee er ed Block kunkur used throughout 580 11 1 | Capt. Whiting. 
except in arches. 
52,894 lll 13,082 wai wet 537 | At this bridge the waterway is 6,521 1 7 Ditto. 
reduced to 78 feet, and the 
rajbuha heads are only 6 feet 
wide, with flooring 16 inches 
above bed. 
: 2,777 44] 2,160 a a 140 | SameasatJao ... be See 2,224 6 7 Ditto. 
“e 51,326 135 11,622 ie ae 438 | Arches faced with kunkur Pe 8,353 0 4 Ditto. 
1,443 3 270 as vas 106 | Same as Chitrowli aa ew 409 8 6 Ditto. 
50,680 126 12,000 wa vee 1,080 | Same as Sonari bridge... ite 8,442 13 0 Ditto. 
1,554 2} 280 ae see 112 | Same as Chitrowli see aes 413 4 10 Ditto. 
55,940 93 12,006 ee a0 550 | Same as Sonari bridge... see 8.494 14 9 Ditto. 
1,593 tee 561 ee cee 60 | Same as Chitrowli 453 12 11 Ditto. 
55,164 72 15,170 = 9% 49. 225 | Same as Sonari, but ghats ‘are 100 9,073 11 4 Ditto. 
feet long. 
1,593 tee 300 hes aes" 115 | Same as Chitrowli toe sen 415 2 7% Ditto. 
52,789 63 16,490 mae 39 750 | Same as Sonari_... 8,570 10 9 Ditto. 
8,600 9 8,043 nae oe 1,447 | Same os at Jao, but. "pukka 2,544 14 0 Ditto. 
throughout, 
| 51,067 38 18,150 ae eet see Same as Sonari, but ghats are 8,661 2 9 Ditto. 
| 75 feet long. 
| 1,593 nee 562 Sas aor 57 | Same at Chitrowli ae wae 453 10 8 Ditto. 
} 46,710 28 | 14,290 we an ite Same as Sonari ... 8,055 6 OU Ditto. 
| 1,474 ave 639 Sas wee 288 | Same as Chitrowli, but pukka 472 211 Ditto. 
! throughout. 
‘ 33,180 14 14,905 wan pea tee Same as Sonari, except that canal 8,869 12 6 Ditto. 
i embankment retaining wall is 
i dispensed with. 
| 1,474 ees 236 ae na 200 | Same as Chitrowli nek ors 41019 5 Ditto. 
| 39,697 60 | 14,122 abs eve een Same as Koosiarri oes wee 8,392 15 0 Ditto. 
| 7,725 17 2,398 ses 156 868 | Same as Jao 2,377 13 10 Ditto. 
| 1,12,337 85 34,248 es wee Aes The design of these works i is simi 18,009 4 3 Ditto. 
| lar to those at Moonda Khera. 
| oe _ 73 ee 533 wae Standard plan... 382 3 9 | Lieut. Hodgson. 
29,787 bea 25,668 6 OF 4,310 | Has ghats 60 feet long, ‘Toad re- 11,742 11 7 Ditto, 
taining revetments, inlet heads, 
and rajbuha heads 10 feet wide. 
Also a drop in floor of 2 feet. 
tee 86 nee 174 was Standard plan... 399 12 2 Ditto. 
22,249 eee “ibs 1,620 7,398 | Same as at Keylunpoor, but with- 10,192 14 10 Ditto, 


out drop in floor. 


ST 





1, 2. 3. 4, 
, Arches. 
Distance Fs 
of the Work i g 2 
Name of Work. c Sled es 
from the 3 evl=Elsa 
; ge] ¢ (Pesd| a3 
Myapoor Regulator. | 5 oS Sla~| Bz 
A mela] z3 








Miles. | Faris. . | Feet. Feet.| Feet.| Feet, 

Ginnowli escape ... Sea 2 we] 3] 6 1 1 nae 
» 2nd class choki- Pa 9| 2 weet)| sees {-weset| sae a 
iu bridge ... in ae 9] 2 1] 3] 33] 44 “on: 18 
Buramai bridge ... Sex cost] Ebay :2 2] 3} 33] 44) 24 20 
Sikundra Rao 1st class choki ... 12] 1 Do aes} cake HNecee aoe 
Poordilnugger bridge... we { 12] 7 we | 9] 33} 44 "04 20 
Jirrowli 2nd class choki 3 15] 7 VP vte: [lees Wiese ft ven | age 
» bridge... we | U5] 7 2] 3/33) 44 24) 18 
Junsoi 2nd cists choki . we {| 19] 2 Dyce | vee | cee | cee cee 
» bridge... ww. | 19] 2 1] 3) 33] 44) 2) 18 
Tuttarpoor Tatclass choki ve | 22) 5 Bo freee.) cece | tons | ee dy eee 
in bridge See see 22 6 3 | 32 4}, 24) 18 
Bundi 2nd class choki ... o. | 26] 6 wee Pomel cave, 8 i) esl aay 
» bridge aes ae 26 6 2 3] 31 44; 24! 18 
Guddunpoor 2nd class choki |..| 29] 2 Te[iss8, i]s as | pec vecet = eee 
* bridge ee wel 29 3 2 3 | 30 4 2 20 
Gopalpoor let class choki we | 32] 6 D [ce | cee | soe Pace . 
» bridge vee | 32] 7 1} 3}29| 4{ 2] 18 
Dharoo 2nd class eerie «| 35] 4 ese! [x08 [see [at [eden |) eee 
» bridge ... | 35] 4 isa 29} 4; 2]/ 18 
Keylai 2nd class choki ... w | 38] 5 VD] ices | cee | cee [cee | cee 
» bridge... eae owe | 38] 5 we | 39) 29] 4] 2] 20 
Khoreet ond class choki ve | 4b] 4 D: lvsuee'| Say [Mose [eaest dl lees 
i bridge ... see ae 41 5 2 3 | 28 4 2 18 
Mokumpoor 1st clase choki ...| 44] 7 some | dae Pree edas [eds | see 
5 bridge Ms ae | 44] 7 2; 3/28] 47 2] 20 
Nuggureea escape we | 474) 7 | 5{ 6] 1 Ll ves 

si 2nd class choki ve | 48]... a.) See Hogan [eas | eas || Se. 

“i bridge ow | 48]... 1] 3/28] 4] 2] 18 
Puchowur 2nd class choki we {| 50] 4 TD] ire | vee Pace | cee | nee 
* bridge i «| 50] 5 1] 3/27] 4] 2] 20 
Kuraoli 2nd clasa choki ex] SE] oe tees] eee | cota | dees) | teas | tees 
» bridge ... 2a we | 54 1} 39/27) 4] 2) 18 
Dunnahear 1st class choki we | 57] 4 Tol sei) dee: [eve Jae | ae 
5 bridge vee | 57 [4 1] 3/26] 4] 2] 25 
Roostumpoor 2nd class choki ...| 60] 7 eee | vee [vee | cae | one 
” bridge aus wet 60 7 1 3 | 26 4 2 20 
Singhpoor 2nd class choki =... | 64] 5 Lafirsee. Want ade’ | eet |/ cade 
bridge ‘ we | 64) 6 1 3)26) 4{ 2) 20 
Putturhar 2nd class choki we | 67] 4 Pfs [cess] eg. | a cas 
3 bridge wee | 67] 5 1] 2} 35] 44) 23] 18 
Bhawunt ht class choki | 70) 3 BP cae | ceca | Seek. aes’ |) 98s 
ridge ... | 70] 3 2] 35 | 44] 23) 20 

Sogaon a less choki.. wwe | 74) 1 | see eee | see I) ees 
» bridge ... see we | 74) 2 1] 2] 33] 44) 23) 18 
Kussuah an oo choki aed 7 1 2 se seal weet ae. 
we | 77] 2 1] 2] 33] 43) 23] 18 

Rybarr Pt lage choki... | BO] 4 B fuses | wee Pees | oe aes 
bridge owe | BO] 4 2] 2)33] 43) 23) 18 
Dhundos let class choki ww. | @2] 6 Bice |g. Aeneas A ee 
» bridge... ee | 824 7 2 32 | 43 24] 18 
Tireea escape... 6 sans EBT] nee 1] 5{ 6] 1] 1 . 
» 2nd class choki ... we OF] 1 EW seed oes [ceed wes |] cczes 
» bridge we! AT] OI 1] a{s2{ 43] 23) 20 
Futtibpoor ‘ond clase choki ve 901 2 oe a eeeihesetlicteell | See 
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5. 6. * : 
Measure- Materials Expended, , ‘ 
ment, 
Bricks. 
Content 
of 
Masonry. 


{various Sizes. 












Cubic Feet. 

14,231 85,200 we 

3,460 7,500 23,500 

61,421 | 3,68,480 pi 2 
47,860 | 3,47,585 70,000 
13,283 be, ty * 
63,057 | 1,92,938 | 2,19,394 13,000 
2.723 | 26,738 re i 
61.832 | 1,36,252 | 2,00,004 

3,862 | 34,809 see 

62,602 | 2,10,910 sf us 

14,882 oe 1,18,510 bes 

65,779 sie 1,61,750 

3,470 7,479 13,080 er a 
54.808 | 1,75,441 66,030 io a 
2,874 17,048 4 ie 

58,088 | 3,10,793 ms cf A 
13.926 66,352 Se oe 
54,819 | 3,02,325 ik ie wi 
2,895 23,860 ce 4 a 
54.142 | 2,33,200 a aa ey 
2,841 i 29,407 i ih 
58,402 | 1,83,746 79,909 Ri * 
2,777 19,110 a me ss 
54.233 | 1,05,192 oe Se * 
14,270 | 96.538] 21,513 - . 
55,414 | 2,392,064 | 27,942 i, : 
3,102 | 23,424 sed : z 
52.131 | 1,80,815 : . 
2,339 21,588 5 a oe 
53,538 | 1,25,435 ia es 3 
3,129 | 26,532 Be i oa 
52,480 | 2,12,863 s te 80,835 
14,315 x 60,551 os 

64,206 | 1,07,303 15,800 3 

2,997 22,576 ie ae me | 
53,800 99,818 a Sia ser 
2,881 11,850 10,693 i i 
53,602 | 1,19,841 ie oi os 
2,997 sos 26,530 a a 
46,810} 23,295] 82,270 a 
13,985 52,206 63 

56.951 | 1,33.520 15,193 

2,859 13,867 is 

49,117 | 1,25,413 5,700 

2,984 15,868 an a 

43,400 | 1,29,051 a 

3,096 | 25,358 oes ‘ 
46.665 | 1,89,163 | 34,216 3 

10,671 48,941 ox i 

42,646 | 1,78,450 Be ie 

17,437 38,608 8,625 des 

2,728 9,467 10,300 i i 
48,047 | 1,55,497 9,670 he os 
2,735 13,402 im si ” 
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3 ‘ 4 . 6. 7. : 8. 9. 
. Materials Expended. Name of the 
2 Total Cost Executive 
Block Poet errs i] Sand Description of the Work. Engineer or Officer 
Boulders. Soorkee. or of the Work. under: whom 
Kunkur.! Stone. |Kunkur.| Earth. Bujree. built. * 
Maunds. Cob, Feet, | Cub. Feet. | Cub. Feet. ' cub. Feet. cu. Feet. we Feet. RS, A. P. 
2,270 See 5,800 1,136 | Is not connected with brides . Hes 2,213 5 9] Lieut. Hodgson. 
eae 322 a "58 524) Standard plan ay vie 404 12 0 Ditto. 
9,853 wen 24,073 wea 5014} 4,951 | Same as Rudain ... : art 10,071 14 9 Ditto, 
18,117 wir 1,226 3,157 | Same as Rudain, but ‘has no 9,190 15 7 Ditto, 
Tajbuhas attached, and ghats 
are on down-stream, 
ee wee ss ote ae os Standard plan... 328 os 1,250 12 1 Ditto. 
11,064 ee 24,449 aie‘ 2,665 5,282 | Same as Rudain ... coe se 10,659 13 5 Ditto. 
wt sed 131 ai 783)... Standard plan... ves wae 310 4 8B Ditto. 
23,352 ae 18,631 ee 2,084 5,339 | Same as Rudain ... es aoe 9,930 7 64 Ditto. 
ae aie 136 wes 48 wee Standard plan... sie ns 455 3 6 Ditto. 
38,276 se 20,278 a 3,179 5,726 | Same as Rudain ... see waa 9.627 0 9 Ditto. 
264 “ey 1,762 see 61 37. | Standard plan... 2,006 14 11 Ditto. 
52,291 ete 26,107 oo 30 5,932 | Same as Rudain, except in reduc- - 10,935 1 5 Ditto. 
tion of waterway. 

1,200 = 199 ‘es ts 16 | Standard plan... re oi 402 2 2 Ditto. 
oe 32,492 we 16,826 sé 236 5,190 | Same as Rudain ... ie aes 9.3990 13. 0 Ditto, 
ves re vio 144 sia ia 96 | Standard plan... i ve 393 14 8 Ditto. 
eid 17,224 ee 15,779 Se 1,102 5,534 | Same as Rudain ... ee aos 9854 6 1 Ditto. 
tas 6,000 ae «1434 ra ae 826 | Standard plan... 1.884 12 2 Ditto, 

20,852 Pe 14,140 a 628 5,296 | Same as Rudain, with exception 8,946 4 7 Ditto. 
to rajbuha openings, which are 
teduced to 6 feet. 
ie ee sg 328 oe ads 39°| Standard plan... ane ae 403 13 0 Ditto. 
tee 28,516 Te 13,392 os aaa 5,354 | Same as Gopalpoor was re 8,551 5 6 Ditto, 
ie sa ae 159 ae ee 25 | Standard plan... fi nes 351 7 11 Ditto. 
va 22,477 oo 15,763 tee 1,546 7.417 | Same as Gopalpoor ate ie 10,007 9 3 Ditto. 
“3 ee ae 72 on 108 64 | Standard plan... ae Sew 349 0 1 Ditto. 
oie 41,897 use 17,820 ina ew 8,386 | Same as Gopalpoor ass awe 9402 15 7 Ditto. 
Ro eee eee 555 orf 203 99 | Standard plan... ied sag 1.506 2 10 Ditto. 
es 22,797 se 17,105 ie 190 | 6,529 | Same as Gopalpoor se iis 9.902 1 35 Ditto. 
tee ane iow wee eee see aes ave aoe pac ae we 3,340 5 11 Ditto. 
wee ae re 172 aos ioe 8 | Standard plan... 7% aise 947 1 °3 Ditto. 
ite 28,534 ate 16,431 isa ies 8,138 | Same as Gopalpoor fas x 8,850 6 8 Ditto. 

Ae tae 219 ae 50 56 | Standard plan... nee see 331 14 1 Ditto. 
avs 38,046 ae 18,538 aa re 11.562 | Same as Gopalpoor we vee 8.865 3 9 Ditto. 
aa ox Kas 175 ee 58 16 | Standard plan... 390 5 3 Ditto. 

18,436 vo | 18,449 8% 1,077 5,409 | Same as Gopalpoor, but no retain- 8,699 4 6 Ditto, 
ing revetmente to bank. 

6,912 vee 2,382 es ste 456 | Standard plan... aes 2,133 13 11 Ditto. 

48,815 aie 20,301 die ats 10,606 | Similar to Gopalpoor, but ghats 12,419 1 4 Ditto. 
80 feet long, and no rajbuba 
heads. 
sie vas oa 348 uni ae whe Standard plan... a phe 393.15 1 Ditto. 
oe 40,478 aad 20,871 aes es 11,787 | Same as Gopalpoor sm vey 9,635 1 2 Ditto, 
oes ss aoe 324 ida 66 g2 | Standard plan... “iy «by 373 7 4 Ditto. 
Ks 37,171 ee 19,038 ane 68 9,992 | Same as Gopalpoor at ie 9895 7 4 Ditto. 
one <a ae 262 Stes |, | 114 50 | Standard plan... 40L 8 10 Ditto. 
24,390 ee 20,772 ts ‘is 12,706 | Same as Gopalpoor, but two bays 8625 0 6 Ditto. 
instead of three. 

4,547 es 1,679 a saa 472 | Standard plan ve ioe Los 1,857 12 3 Ditto. 

34,612 nas 17,049 hat 1,908 | 10,260 | Same as Puttuhar ans tae 9,403 14 4 Ditto. 
wea 1,326 wae 180 Ses sad 62 | Standard plan... 435 15 11 Ditto. 
es 30,849 bis 15,596 en 2,024 | 10,464 | Same as Puttuhar, but with re- 8,649 2 9 Ditto. 

duced waterway. 
we 1,972 i 244 es 10 106 | Standard plan... aes nis 407 13 4 Ditto. 
wae 28,926 aed 13,100 we 1,260 9,040 | Same as Sogaon ... tas sis 7,095 4 5 Ditto. 
ie ie 315 eee 4 44] Standard plan... wate vee 396 0 4 Ditto. 

16,196 a 18,652 oer 1,690 8,296 | Same as Sogaon ... iv aes 7,617 1 #21 Ditto. 
oe 4,318 ‘ike 264 iets tbs 68 | Standard plan... .. | (Not complete.) Ditto. 
te 20,161 on 15,699 oe ce 6,370 | Same as Sogaon, but with reduced (Not coniplete.) Ditto. 

waterway. 
ane 11,970 bee 5,503 wee see 4,291 | Same as Nuggureea ioe ite 2,792 10 7 Ditto. 
tee 702 ees 44 Pe hoe 44| Standard plan... he os ce wee Ditto. 


ee 23,997 w35 13,568 was dee 7,915 | Same as Dhundos..,. se ase ose ¥od Ditto. 
tee 780 vie 66 aa ae 19 | Standard plans... ce a aed #3 Ditto. 
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Name of Work. 


Futtihpoor bridge ane 
Mirzapoor 2nd class choki 
” bridge oes 


Dinguree 1st class choki 
» bridge... we 

Sureya 2nd class choki... 
» bridge... 

Kunsowa ond class choki_ 


i bridge ... 
Hussvyrun and clase choki 


ridge as 
Bahosi Ist class choki ... 
» bridge... 
Goonaha 2nd class choki: 
» bridge ... 
Oomurda 2nd class choki 
bridge. vi 
Sookhi 2nd ane choki ... 
» bridge... ae 


Khyrnugger 2nd class choki 
bridge eet 
Aime 1st class choki .. 
« bridge sins nea 
Barrapoor bridge ies 


Bidhun 2nd class choki... 
» bridge ... tee 
Ootha 2ad class choki ... 
» bridge... 
Muuowa 2nd class choki- 
» bridge ... oes 
Kukwan escape ... 
» ‘Ist class choki... 


» bridge ... ve 
Mudoopoor ond clase choki 
bridge . 
Khoondun bridge ee 


Tuktowli 2nd class choki 
” bridge... oe 

Bhosan 2nd class choki... 
» bridge ... aed 


Juggutpoor lst clase choki 
oo bridge ase 

Runjeetpoor 2nd clase choki 
te bridge eee 

Hoorkapoor 2nd class choki 


44 bridge ei 
Koorsouli 2nd class choki 
bridge .. 

Barra bridge < ar 
» Isat classchoki... 
Muswanpoor bridge __... 


Khujoori 2nd class choki 
» bridge ... ats 


2. 3. 4, 5. 
. Arches. Measure- 
Distance ge ment. 
e ao 4 
of the Work % se Bi a5 
from the 3 ‘Ss zy e E/ Sh. a 
6 | 9 [=eed|s2e|/_ ° 
Myapoor Regulator. Sos Ske 
Care we 2 | & leleel esa | Masonry 
Miles.| Furls.| Yds. | Feet. Feet.| Feet.| Feet. | Cubic Feet. 
90 57|...; 2/382] 44! 24) 18 48,320 
93 | ... [205 | ... aie eae wee 2,687 
93 1 70 2 30 2 20 45,001 
96} 4 |] 86] 1 waa ws. | vee | Not begun, 
96 3 #1178 2 30 2 18 49,170 
98 4 O2: | vee | vee. | eee eee ses 2,687 
98 4 115 1 2 | 30 2 20 44,457 
102 2 V4 | cee | cee | eee vs eee 2,580 
102 2 78 2 2} 30 2 18 47,255 
104 5 |143 |... | we dL ee tae aoe 2,580 
104 6 29 1 2] 30 2 20 66,949 
108 5 59 Di ede | dee ued eee 9,260 
108 5 3132]... 2 | 30 2 18 50,893 
lll]... 4 2]... . ae ae 2,580 
111 oe | 74 vie 30 2 18 63,299 
113 6 |117!... oo | one eee wee 2,580 
113 7 16 2 2} 30 2 18 45,917 
115 6 |195 2] ...]... aes aoe 2,580 
115 7 26 2 2] 25 2 15 44,003 
118 7 $209 | wc. | eee | eee fj aes vee 2,580 
119] ... | 66 2 2) 25 4 2 15 62,508 
122] ... {166 DB | coe | coe | coe | oe nae 12,365 
122] .,. |200} ... 2) 25 4 2 15 45,487 
124 6 |166 2) 25 4 2 15 31,846 
127 1 13]... cae | coe | coe oon 2,580 
127 1 {100 ]... 25) 4) 2 18 44,982 
130 | ... |168 Qe wen. Pisce] ewes] eee eee 2,580 
130} ... |210 | ... 2 | 25 4 2 18 44,783 
132 6 |167 TA] paeed | aed} sae [vee see 2,580 
132 7 1 2 2) 25 4 2 18 42,824 
134 7 W173 2 5 6 1 1 see 20,419 
135 | on. | SU] wee | eee | cee | cee foes ove 9,455 
135 | ... {149 2 2] 25 4 2 20 45,102 
138 | ... J115 L | cee | coe | coe | cee see 2,580 
138 ws. {160}... 2 | 25 4 2 18 49,609 
140 3 41 2 2 | 25 4 2 15 32,119 
142 3 47 | 2} ee |e see | cae ase 2,580 
142 3 116 2 25 4 2 18 48,740 
145 1 4114 2 ase o | cee vee 2,580 
145 1 [158 1 30 2 20 43,835 
147]... [lil] 2 ies aeif ie 16,012 
147) ... {208 1 30 2 18 44,266 
150} 1 |148{] 2 oe see. [i Seen 2,580 
150 2 3 1 30 2 18 36,093 
153 2 57 ae ave i soe 2,580 
153 2 |165]... 30 2 soe 35,645 
156] 2. [136 | 2 aa wee J aes 2,580 
156 | ... /210] ... 30 2 18 41,652 
158 3 73 1 30 2 18 41,910 
158 | 5 B| bls pesttl ass ne ee 43 
161 vee (111 . j) 25 2 15 35,617 
nee ee eee eee one nee ase 2,580 
162 4 76 2 25 a 20 57,439 
: 164 4 [126 ] oe we 48,426 


Dubowli escape ... ea 
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1,62,126 
15,394 
2,64,717 


1,17.513 
15,510 
1,32.437 
22,200 


60,842 
19,388 
16,210 
76,403 
19,225 
18,975 
18,737 
19,932 
22.364 
18,675 
63,510 


18,110 
53,301 
97,945 
49,202 
61,390 


18,920 
65,412 
18,918 
1,60,028 
18,918 
2,99,815 
1,20,868 
73.337 
3,07,709 
19,018 
1,12,298 
68,113 
19,016 
1,21,193 
17,538 
2,05,938 


92,929 
31,988 
18,918 
1,90,883 
20,877 
2,46,793 
19.496 
2,75,254 
2,08,619 
58,010 
2,33,273 
14,341 
3,75,940 


3,18,915 
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6. . . 
‘ Materials Expended. . 
Bricks. 
oon on 
wow on woul ow ul|9X4XS 


12 & 6 X 3/12 & 6 X 2h] 12 & 6 & 2 |Smater ando 


various Slzes, 


a ee See eee 


a 31,093 


3,500 


97,532 
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Boulders. 
Kunkur. 


Maunds. 
22317 
534 
9,699 
12,448 
742 
25,299 
41,164 
79,397 
3162 
58,712 
66,052 
58,063 
37,003 
53,084 
400 
» | 38,771 
23,710 
37,445 
29,613 
3,127 
37,129 
20:740 
38,224 
14,054 
132 
38,812 
11,384 


891 


1,680 


3,084 


VOL. III. 


Stone. 


‘ ‘ 6. 
. Materials Expended. 


Lime. 


Kunkur, 








12,531 
52 
11,680 


8,230 
95 
13,968 
145 


11,243] 
30 
11,4564 
1,147 
10,827 
195 
13,836 


se J) NAR. ee 


9017| 2. 


13,826 


17,854 


Earth. 


2,615 
30 
9,440 
930 
8,130 


11,025 


8,620 


605 
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Sand 
or 
Bujree, 


Cub. Fect. | Cul. Feet. | Cub. Feet. | Cub. Feet. Cab. Feet.| Cub. Feet. 


8,058 


821 
5,455 
1,825 

893 
1,479 
5,598 
2,682 

870 
5,918 

“g27 
3,791 
4,855 
2,474 
2,530 
2,921 

456 

252) 
1,398 


37h 
488 


Description of the Work. 


Same as Dhundos.. 

Standard plan... 

Same as Dhundos, but ‘with re- 
duced waterway. 

Not begun. 

Same as Mirzapoor 

Standard plan 

Same as Mirzapoor 

Standard plan 


Same as Mirzapoor 


Standard plan... “ 
Same as Mirzapoor weg 
Standard plan 


Same as Mirzapoor - 

Standard plan 

Same as Husseyrun 

Standard plan 

Same as Husseyrun 

Standard plan . 

Same as Husseyrun, but with 
waterway reduced. 

Standard plan... oe sts 

Same as Sookhi ... aes oe 

Standard plan... ree . 

Same as Sookhi ... 

Ditto, but with rajbuha heads and 

ghats. 

Standard plan... eas 

Same as Sookhi ... cee sei 

Standard plan... eee ee 

Same as Sookhi ... is 

Standard plan... 

Same as Sookhi 

Same as Nuggureea 

Standard plan 

Same as Sookhi 

Standard plan... 

Same as Sookhi 

Same as Barrapoor 

Standard plan on wee 

Same as Sookhi ... ase ove 

Standard plan... 

Design similar to rest, but with 
only one waterway. 

Standard plan 

Same as Bhosan ... 

Standard plan ie 

Same as Bhosan ... 

Standard plan... 

Same as Bhosan ... 

Standard plan... 

Same as Bhosan ... 

Ditto 

Standard plan... 

Same as Bhosan ... 

Standard plan... 

Same as Bhosan, but on a skew ‘of 
an angle of 53°. Revetments, 
ghate, and rajbuha heads ar- 
ranged so as to give aquareness 
to the work. 

An escape of 3 openings on each 
side of the canal, with an under 
passage of masonry for country 
drainage. Chokis on the flanks, 


Total Cost 
of the Work. 


RS. A. P. 


"307 14-7 


"g24 1 10 


"310 2 6 


353 1 
10,286 15 
1,789 10 
8,651 2 

308 9 
10,561 9 

380 13 
8,853 15 

360 9 
6,287 1 


351 
8,351 
1,748 
6,842 
4,999 


— 
— Oe OO Onwnntoehooor= 


-_ -_ 
Panne 


373 
6,530 
355 
6,765 
389 
7,311 
3,214 
1,651 
7,334 
393 
7,922 
5,238 
955 
6,744 
349 
6,792 


—_ et 
— PO me 


_ 
ORTINMWONROWCRNORE 


_ - 
wmPoreoor BHT 


~ 


1,685 9 7 
6,737 6 5 
353 8 10 
Not completed. 
371 412 
Not completed. 
3442 9 
Not completed, 
5,606 0 2 
1,421 12 7 
Not completed. 
349 12 4 
9,341 10 6 


Not completed. 


209 


9. 


Name of the 
Executive 
Engineer or Officer 
under whom 
built, 


Lieut. Hodgson. 
Ditto. 
Ditto. 


Ditto, 
Ditto. 
Ditto. 

Lt. Hutchinson and 
Lt. Hodgson. 
Ditto. 
Ditto. 
Ditto. 
Ditto, 
Ditto. 
Ditto, 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto, 


Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 


Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 


Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Dilto. 
Ditto. 
Ditto. 
Ditto, 


Lieut. Hodgson. 


EE 
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a a 
1. 2. 3. 4, 5. 6. : 
: Arches, Measure- Materials Expended. 
Distance _———$—_—_—_-—_—_. as ment... -—————_——_$$$_$_________.___ 
ee ofthe Work |u| | gl. | 33 Bricks. 
ame of Work. , (SHB a) es 
from the 3 ‘S Sey g E gt si Content “ non 
5 7 3, a 45 5 3 3 of a“ uote ooalea oon 9h x4x3 
Myapoor Regulator. 8 ta 83° |S22) Masonry, |!12 x6 Xx 3/12 x 6 xX 24/12 x 6 X 2 small 
: zla'mPes|esé bi vaitne Aaj 
Miles, | Farls, | Yda. | Feet. Feet.) Feet.) Feet. Cubic Feet. 
Dubowli regulator wee | 164] 5 [206] 1] 1] 20] 23) 13] 18 25,185 | 1,69,259 a aie 48,000 
Duknapoor, or Grand Trunk | 167| 3 [196] 2] 1{ 20] 28) 2} 25 27,785 76,284 | 1,08,541 By 16,589 
Road bridge. 
Cawnpoor Works :— 
No. 1 Gunj bridge... ... | 168 | 2 [185] 1) 1/20] 29] 13] 20 19,879 63,956 aaa Ae 69,496 
2 ditto Aas ve | 168 2 )166]... 1} 20 | 2@] 14 20 12,103 64,386 ve ete 65,696 
3 ditto San vee | 168 3 |165/... 1} 20} 2a] 14 20 12,328 60,906 vee ven 23,920 
4 ditto vee vee | 6B] 4 JI52 |... | 1] 20) 281 12) 20 11,654 67,602 “is bs 13,780 
5 Riddell’s bridge ae | 168 6 |128 2 1 | 20 | 29 | 14 20 9,246 63,000 vas oe 11,000 
6 Course bridge... ... | 168 | 7 [140] ...| 1] 20] 24 | 14] 30 18,052 | 1,18,804 be See 13,598 
No. 1 Lock... id a. | 169]... 1183 Bil sieci: | o-3535! rages | 0% oem 78,311 2,72,781 15,950 de 26,21,682 
Lower road bridge ... | 169| 3 | 57] 2] 1] 20] 29] 1) 4 30 12,185 71,500 ee Ae 15,000 
No. 2 Lock ... este we | 169 4 |126 1 
3 ditto... - Tl 169 4 |167 2 } soe] vee see | ass ion 47,244 51,313 21,880 ore 19,61,300 
4ditto ... eats we | 169 5 |151 2 
sditto .. .. .. [169] 5 |is2] 2 f Not commenced. 
Terminal Works 1a eee | 169 | GB PUB] DV]. [vee | cee | ovee [vee ves 1,54,185 ode vee 4,07,760 
Canal and caplanade, revetments, | ... ebay [ioe reves Lode | see] weedy ane es 12,41,618 | 6,40,106 eis 76,68,030 


inlets, &e. 


I 
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‘i . 6. 7. 8. 9. 
. Materials Expended. Name of the 
. Executive 
Lime. Total Cost 
Block ane Sand Deacription of the Work. Engineer or Officer 
Boulders. Soorkee.| or of the Work. under whom 
Kunkur.) Stone. | Kunkur.] Earth. Bujree. built. 








Maunds. |Cub. Feet. | Cub. Feet.) Cub. Feet.| Cub. Feet./ Cub. Fect.| Cub, Feet. : : RS OA. OP ; 
ee we af 306 205 | Grooves are provided at this | Not completed. | Lieut. Hodgson. 


bridge for gates to shut off the canal. 

A raJbuha head of 10 feet opening for 

the country between the Pandoo and 

Ganges is also attached. Ghatson both 

sides, and an inlet on the left above 

bridge, form parts of this work. 

3,925 vie 6,486 dae 291 2,229 | Thie is the first of the Cawnpoor | Not completed. | Lieut. Hutchinson 
series of works. It has ghata and Lt. Hodgson. 

oa up-stream side, with inlets, 

but no rajbuha heads. Pilas- 

tered and rusticated piers. 


ee 9,705 





2,620] ... 2159]... ae 2,284 
2,760| ... 2,323]... ae 2,268 
1,659] 2175]... 143 | 2,038 
Sue 1,957 1. 1,957]... 
2100} ... 420} 1,600 
wh So on 4,988 | ... 225 | 3,247 Tk aatchiseon 
ee se iss 16,556 ea 4,836 | 15,137 | \ Not yet complete wae | 196,614 1 11 |) Lieut, Hodgeon, 
Me ies ies : es 60 2,500 , and Lt. Pree’ 
seo <a 10,403] ... 3,224 | 6,327 
be 8,075 |... 5,657 |... 1,850} 4,926 
ve bos Be 73,051)... 24,935 | 73,636 


nr 


EE 2 


212 THE GANGES CANAL. [APPENDIX k 


APPENDIX K. 


Reports on the Dimat and Buosan Bripces. 


No. 194. 


From Lieutenant A. G. Goopwrn, Executive Engineer, Northern Division Ganges Canal, to Lieut.-Colonel 
P. T. Cauttey, Director, Ganges Canal Works. 


Sir, Mussoorie, 12th February, 1850. 

I have the honour of forwarding herewith the report in duplicate of the Committee which you in 
your letter No. 1,798, of 4th instant, ordered to assemble for the purpose of surveying the Dimat, Liberheri, 
and Munglour Bridges. This report is accompanied by a sketch, showing the. general direction of the 
voussoirs of the eastern arch of the Dimat Bridge, illustrative of the remarks of the Committee on this point, 
and also by a letter, in original, from Lieutenant E. Sharpe, assistant executive officer of the Second Division 
Ganges Canal. 

2. The letter of the Executive Engineer Second Division Ganges Canal, received under cover of your 
own, is herewith returned as directed. 
I have the honour to be, &c., 
(Signed) A. G. Goopwrn, Lieutenant, 
Executive Engineer, Northern Division Ganges Canal. 


From Lieutenant Enomonp Saarre, Acting Assistant Executive Engineer, Ganges Canal, to Lieutenant 
E. Fraser, Executive Engineer, Munglour Division Ganges Canal. 


Sr, Dimat, 29th January, 1850. 
In reply to your letter dated the 26th instant, I have the honour to return the following replies to 

the queries contained in it:— 

Ist. The arching of the eastern arch was commenced on the 7th December, 1849, and was keyed on 
the 17th idem. 

2nd. I made it a point to visit the bridge every day, except when any other important business should 
detain me; but from this, or any other cause, a greater lapse than that of one day never intervened between 
any two consecutive visits. : 

3rd. I obtained a supply of water for the bridge masonry from the village of Dimat, and two days 
supply was always reserved in a tank built for the purpose, whence it was issued to the top of the bridge by 
bhishties in sufficient quantities; and whenever I saw the work going on, the bricks were invariably soaked 
before being given to the masons, as it seemed in a manner habitual to them, and I fully believe that they 


were always so wetted. ‘ 
4th. Sergeant O'Farrell, Assistant Overseer, never missed one day in his attendance at the bridge, from 
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the commencement of the arching to the 17th of December, 1849, when he was seized with an attack of 
illness which precluded his attendance. That he was also punctual in the time of arrival and departure, I 
myself ascertained by varying the hours of my own visits, sometimes arriving there by sunrise and some- 


times at sunset. 


I have the honour to be, &c., 


(Signed) Epmunp Smarre, Lieutenant, 


Acting Assistant Executive Engineer, Ganges Canal. 


SECOND DIVISION GANGES CANAL. 


Rerort of a Commirres which assembled in accordance with orders contained in letter No. 1,798, dated 
4th February, 1850, from the Director of the Ganges Canal Works to the President, to survey the 
Dimat Bridge over the Ganges Canal, and also those at Munglour and Liberheri. 


President—Lieutenant A. G. Goopwrn, Executive Engineer, Northern Division, Ganges Canal. 


Wet iees Lieutenant E. Fraser, Executive Engineer, Second Division, Ganges Canal. 
Mr. Tuomas Loatn, Assistant Executive Officer, Northern Division, Ganges Canal. 


Subject on which a Report is called 
for by the Director. 


1. Quality of material, brick, 
and cement. 


2. Quality of workmanship 
in general, thickness of seams 
of arch especially. 


Report and Remarks of Committee. 


The cement is composed of one part stone lime to two parts soorkhee, 
and is of excellent quality. The dimensions of the bricks used are 
12°225" x 5-975” x 2:8875", and they are of the best description, thoroughly 
burnt. 

The method taken by the Committee in arriving at the average thickness of 
seam has been to measure the original length of the arches over the extrados 
and under the intrados, taking the mean between these two measurements; then 
to count the number of courses on edge in this length. This number, multiplied 
by the average thickness of bricks, derived from a measurement of ten taken out 
of one of these arches, has then been subtracted from the mean length of arch, in 
inches, as obtained above, and the remainder being divided by the number of 
seams has given the following averages :— 


In the east arch... Ss ... °38857 inch, 
In the centre arch ... aa . °3397 ,, 
In the western arch age w= ° 3857 


” 


In the opinion of this Committee, although the materials used are good, the 
masonry, owing to bad workmanship, is entirely the contrary, except in the outer 
faces of the arches. The Committee are of opinion that it is owing to this 
difference in the quality of the work that the outer portions have suffered crushing 
on the striking of the centres. In that arch, the eastern, the middle of which is 
exposed, the Committce discovered a want of bedding of mortar for the bricks, 
which, they think, is of itself sufficient to account for the failure of the work. In 
a letter from Lieutenant E. Sharpe, the assistant in executive charge of the work, 
to the address of the executive engineer of the Second Division, that officer reports 
that the bricks were, when he visited the works, invariably soaked before they 
were given to the masons to lay, and he expresses his belief that they were always 
so wetted. In this belief the Committee cannot concur, should it be intended to 
be implied that the bricks were generally laid in a dripping state, or that sufficient 
water was used; and they remark that this being Lieutenant Sharpe’s first masonry 
work, and he being practically unaware of what essential importance the free use 
of water in laying masonry in a dry climate is, is probably the cause of the 
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Subject on which a Report is called 
for by the Director. 


3. State of advance of ma- 
sonry in wings and spandrils 
at period when centerings were 
struck. 

4. State of induration of ma- 
sonry of abutments, how long 
the abutment masonry had 
been allowed to stand before 
the arches were built, and how 


far earthwork was completed . 


in their rear, at the time when 
the centerings were struck. 

5, Action of thrust upon 
abutment, if any, to be de- 
scribed. 

6. Whether to protect the 
works from contingencies aris- 
ing from neglect or careless 
superintendence on part of the 
establishment on the work, 
either increased dimension to 
the abutment, or modification 
to the direction of the thrust 
of the arch, may be advan- 
tageously designed. 

7. The amount of super- 
vision given by the assistant 
and overseer in charge of the 
particular work. 
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Report and Remarks of Committee. 


discordance in their reports. The Committee also remark that the bricks were not 
dressed before being laid, and that the voussoirs in the interior of the eastern arch, 
the only one in which they have been able, by the removal of the masonry, to 
examine them, have not everywhere been constructed perpendicular to the curve of 
the extrados, as they were ordered to be, and should have been. Accompanying 
is a sketch showing this obliquity at various points along the interior masonry of 
the eastern arch. The Committee are aware that much of this obliquity is due to 
the sinking of the arch, but think that some also is owing to imperfect workman- 
ship. The bond prescribed by the executive engineer, as described to the Com- 
mittee by that officer, has not been carefully attended to; and the Committee 
observe an undue preponderance of headers (i. e. bricks set vertically, or 
nearly so). 

When the centres were struck, the wing walls were level with the point where 
the curve of the extrados meets the impost of the arches, and the spandril walls 
had been carried up 2 feet 8 inches higher. 


The abutment masonry had stood about seventy-five days before the arches were 
built. The induration of the cement is now very great, causing it to offer about 
the same resistance to an iron point as a good peela brick. The earthwork in rear 
of abutments was completed to the top of the wing walls prior to the final lowering 
of the centres of both eastern and western arches; but the eastern arch was 
lowered 6 inches when the earthen backing of the abutment had only attained the 
level of the springing line of the elliptical curve. 


No appearance exists of any injurious action having occurred. 


Four bridges having already been successfully built in the method designed for 
this one, the Committee consider the merits of the plan established, and recommend 
no modification of it. The causes of failure appear entirely independent of the 
plan. 


The Committee having in their answers to question 2 recorded their opinion 
of the causes of failure, beg to refer to the accompanying letter from Lieu- 
tenant E, Sharpe, regarding the amount of supervision bestowed on the work 
by himself and by Sergeant W. O'Farrell, late assistant-overseer of this division ; 
and though not specifically ordered to report on this point, considers this super- 
vision, as regards the number of visits of Lieutenant Sharpe, and the duration 
of the attendance of Sergeant O'Farrell, sufficient to warrant an expectation of 
good work. ; 

The Committee further remark, with reference to the centre arch, which, having 
been lowered only 1 inch, at present stands uninjured, that they are satisfied, after a 
careful examination, that should the centres be removed, failure here also will be 
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Subject aa Tae Dees is called Report and Remarks of Committee. 


the result. They therefore recommend that it be immediately dismantled, without 
lowering the centres any further, or permitting further induration of the cement, 
as the former operation would, in their opinion, crush many bricks, and further 
setting of the mortar would increase the difficulty of removing the arch, without 
affording any fair prospect of advantage. 

The Committee have inspected the Munglour and Liberheri bridges also, which 
they find to be sound and well built. 


(Signed) A. G. Goopwrn, Lieutenant, Executive Engineer, President. 
(Signed) E. Fraser, Lieutenant, Executive Engineer, Member. 
(Signed) T. Loain, Assistant Executive Officer, Member. 


Dimat, 9th February, 1850. 


Dusat Bronce, Eastern ARCH. 


Showing direction of Voussoirs at distances of 5 feet, measured from the centre. 
(The dotted lines show what the direction of the Voussoirs should be.) 
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No. 209 of 1851-52. 


From Lieutenant C. W. Hurcurmson, Executive Engineer, Sixth Division, Ganges Canal, to Lieutenant-Colonel 
P. F. Cautney, Director, Ganges Canal, &c. 

Sir, Camp, Kukon, 28th February, 1852. 
I have the honour to report to you that a few days after the entire removal of the centering (an 
earthen one) of the Bhosan arch, it fell. 

This arch (and one of the skewbacks) was built by contract by Mr. Hussey under the immediate super- 
vision of Madhoram, Sub-Assistant Civil Engineer. 

T attach a sketch of the state of progress in the adjoining side passages, &c., and a dotted line showing 
the position it assumed on falling. 


Buosan Bripce Arcu.—February, 1852. 




















The cause, as it appeared to me, of this accident, and as Lieut. Hume (whom I sent for to meet me on 
the occasion of my visiting it after it fell) also thinks, was solely the very bad quality of the masonry in the 
backing to the arch (built by Mr. Hussey) and in the great quantity of mortar used, and in the very inferior 
quality of this mortar. 

This skewback was the first masonry on the bridge that was built by Mr. Hussey. The abutment and 
the other skewback were built previously by Madhoram, and are much better built. 

Madhoram states that he was absent on other works for the two or three days during which this was 
built, and was not aware it was so bad, although he was aware of the inferior quality of the mortar, as he 
saw it used on his return in other parts of the masonry, and at once insisted on its being properly prepared 
(it was not even ground or mixed in the mill at first), and saw that better lime was supplied to Mr. Hussey. 

When I first visited the work, to see the quality of Mr. Hussey’s masonry, I thought it so bad, in the 
portion of the side-passage walls that were built, that I had them pulled down, and particularly pointed out to 
Madhoram, that he was to allow no such masonry to pass. The skewback was covered over on the top, and 
I did not observe that it was so bad. 

The arch itself was very well built, and the mortar used in it is very good, and the joints are fine. 

The skewback has been, as shown in the sketch, thrust off the abutment almost; and on examining It, 
the centre of it appeared to have been stuffed with mortar, and this mortar had no hold of the bricks 


whatever. The mortar was all in powder. The arch, therefore, had nothing whatever to resist its thrust 
save a few bricks. 
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Mr. Hussey discontinued all masonry work in the middle of January last, not finding sufficient profit 
in the rates I allowed him. 

Having allowed him to carry on the arch and other masonry work without having discovered the 
badness of the skewback built by him, I conceive that I cannot in any way now call upon him to rebuild any 


part of the fallen masonry, or even find fault with him. 

The total loss by this accident is about 230 rupees, and this will not cause the estimate for this bridge 
to be exceeded ; especially as so much masonry has been struck off by the omission of the ogee walls. 

The skewbacks are now being rebuilt, and after they have had four months to indurate, the arch will be 
again turned. 

I have, &c., 
(Signed) C. W. Horcninson, Lieutenant, Executive Engineer, 
Siath Division, Ganges Canal. 


VOL. II. 
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APPENDIX L 


System of Account-Kerepine introduced into the Roorkee Worksuops by 
Mr. Harry Marten. 


MeEMoRANDUM on an Improved System for conducting and keeping the Accounts of the Roorkee 
Workshops. 


THE communications which have taken place between Colonel Cautley and myself, having ended by his 
deciding that the management and account-keeping of the Roorkee workshops, on their becoming inde- 
pendent of any particular work, shall be made to correspond as nearly as possible with what would be the 
system were the factory to be worked by a private company; and having been desired to draw up a 
memorandum on the plan which should be adopted for carrying out the object proposed, I beg leave to 
state that my general views regarding the Roorkee workshops are these :— 

2. That they should be looked upon as, what they must ultimately become, a large factory and 
general furnishing warehouse, whose objects are to manufacture and retail out every description of article 
required for engineering purposes, whether undertaken by the Government or by private individuals; and 
that, in order to ensure these objects being gained, the institution should be conducted on the principles which 
guide similar concerns the property of private companies—the only difference being, that a private company 
would work its factory for pecuniary profit, the Roorkee workshops would be worked merely to cover their 
expenses. 

3. The principal features involved in these views are :—Ist. That the factory being conducted on the 
above principles, the director of the Ganges Canal Works should represent the interests of its proprietors 
(the Government of India), and be vested with powers, and act in every way, as if he were “ Managing 
Director” (by which designation I shall hereafter refer to him) to a private company; 2ndly. That the 
factory be made to pay all the expenses incurred upon it—except for the cost of the original buildings and 
motive power, upon which (they being held as “dead stock,” the property of the Government) it should 
pay the usual 5 per cent. interest only; 3rdly. That a commercial system of bookkeeping be introduced 
into the office of the factory; 4thly. That as the business of the factory will embrace sales to private 
individuals, and the supplying of Government officials, the system of payment should be the same in both 
cases. 

4. On the first point, there is hardly any necessity for my remarking upon the duties of the managing 
director: he will of course watch with all possible vigilance the progress and growth of this promising 
factory, supply funds whenever necessary, inspect the works and examine the accounts, advise and control 
the superintendent in every possible way without harassing him with useless details, make reports to Govern- 
ment on what had been done and was doing, submit such periodical balance-shects and progress-reports as 
would satisfy the Government as to the working of the concern, &c. kc. ; but, in order that his interest 
in the welfare of the factory may not flag, he should be vested with some amount of discretionary power. 

5. In elucidation of the second point, I would refer to the books of account appended to this paper, and 
to explanations of the same which will presently follow under the title of “ Instructions to Superintendents. 
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It will be seen that all expenses on repairs of buildings, permanent or supervising establishment, wear and tear 
of tools, interest on dead stock, which is the extent of the contingent charges during the month fictitiously 
represented, are debited to “ profit and loss.” ‘To meet this amount, a percentage (which in the course of a 
few months may be very approximately estimated) on all manufactured goods going out of the warehouse 
is charged, and the amount so realized credited to “profit and loss.” Thus the factory not only exhibits 
itself as no expense to the Government, but returns 5 per cent. on the value of its dead stock ; and, moreover, 
at once distributes its working expenses amongst those who have the best right to bear them, viz., the 
purchasers of manufactured articles, whether private individuals or Government departments. 

6. On the third point, also, the best illustration of the advantages of a good system of bookkeeping 
that I can give, is the books themselves, and the explanations before adverted to; but to make this paper 
complete, I must, as briefly as possible, refer to them here. The particular system which I have illustrated 
in the appended forms is that known as “ double entry,” and is the one always adopted when large interests 
are at stake, and when a merchant is desirous of showing good books: it is accuracy itself, for no error can 
creep into the accounts without being detected when the balance-sheet is being made out. With a careful 
bookkeeper, the superintendent is relieved of all anxiety on the score of his accounts; every transaction being 
stamped in the day-book the moment it occurs, the rest follow in succession, and with this surety, the 
superintendent can devote the whole of his time to his legitimate duties. As explained in the instructions, 
the receipt or payment of money is confined entirely to the office ; nobody has the handling of money but the 
cashier ; and the subordinates of the factory who incur expense, either in labour or withdrawal of material 
from store, having each made up his portion of the daily abstract, are free of accounts. No delay, therefore, 
ought to occur in the books being kept up with regularity and expenditure, and a day’s notice should be 
sufficient to produce a balance-sheet comprehensively showing the state of the affairs of the factory on any 
given date: in addition, the Government is assured as much as may be against fraud; for the foremen, 
overseers, and store-keepers, having nothing to do with payments, and the cashier being able to disburse 
money only on the indelible authority stamped on the daily abstracts, no collision could possibly exist without 
being detected by a watchful manager. The “ instructions” provide fully for the Government, and its offices 
of account being satisfactorily accounted to for what, in commercial phrase, may be styled the risk embarked 
in the factory, while, at the same time, from the comprehensiveness of the system of bookkeeping, the office 
work, not only in the factory, but in all the offices of control, is reduced to a minimum. 

7. On the fourth point, my object is to secure the factory from the introduction of varying principles 
in the conduct of its account, which would inevitably create confusion, and suggest excuses for arrears. As 
the sales to private individuals must necessarily be cash transactions, I would make this the guiding principle, 
and demand similar cash payments from the various departments of Government that may purchase from 
the factory. Although this is a mere question of principle, it has many advantages over the present course ; 
for the factory would be saved from submitting elaborately detailed bills twice over (one to Government and 
one to purchaser), and all the correspondence requisite for getting bills passed and their amounts debited 
to the various departments, And the department supplied with articles, having paid cash for them, is certain 
to bring the transaction on its books: not only, therefore, does that particular department become at once 
answerable for the cost of articles necessary to its operations, but the head offices of account are able to 
rapidly adjust the truce value of the Government property in each of its departments—at least, as far as 
transactions with this factory are concerned. The moncy returns from these sources would often render the 
factory independent of advances from Government, and in this item also, save some measure of labour to 
its own and other offices of the State. The monthly account current which is to be submitted to the 
accountant shows how the factory would account for money so received. 

8. In the accompanying forms of books and statements I have endeavoured to provide for the general 
wants of the factory; and in proceeding now to explain them, I shall enter upon other topics which will not 
only tend to make the proposed system understood, but be suggestive of the orders that may be necessary 
on the separation of the factory from the Ganges Canal Works, as “ Instructions to the Superintendent.” 

9. The managing director has the general control of all the establishments attached to the Roorkee 
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factory ; in him is vested authority for the appointment and dismissal of all permanent establishment, which 
comprises, in addition to the superintendent, deputy superintendent, practical engineers or foremen, overseers, 
misturees, warehouseman, storekeepers, bookkeeper, and clerks in the office, and no appointment or 
dismissal can be made in any of these ranks without his sanction. 

10. The superintendent has the immediate and particular control of all the establishments, and of every 
department attached to the factory, and he has the arranging for, and disposing of, labour in such strength 
as the requirements of the work in progress, or about to be set in progress, may call for. 

11, The superintendent’s especial duties are, control, management, seeking, selecting, and purchasing 
material best adapted to the purposes of the factory, devising methods and ways for turning to the best use 
all the motive power, machinery, establishments, &c., that he has at his disposal, introducing improvements 
into existing designs, adapting simple machinery, calculated to come within the comprehension of the natives, 
to the purposes of more costly and intricate inventions, &c. &c.; and, in fact, while exercising a wholesome 
check upon everybody and everything placed under him, to endeavour by every means in his power to 
promote progress, and successfully work out the object of the founders of the institution. 

12. The superintendent might place his office under the immediate charge of the deputy superintendent 
as one of his duties; and as all money is to be received into, and paid out of the office, he might constitute 
him “ cashier ”—he keeping the cash day-book (Form 1). 

13. In the working of the factory, it will be found convenient to keep the manufactured goods distinct 
from all other stores, and of having a warehouseman (European assistant overseer) in charge of them, and 
for executing all orders that may be received. In the course of time, as the manufactured articles increase 
in extent and interest, a show-room might be erected, and the things so arranged, that visitors might at once 
see the quality and description of work the factory was able to turn out. The warehouseman should keep his 
account of stock in hand and issues, in a tabular form, similar to that (Form 2) appended for the storekeepers, so 
that the balance remaining in the warehouse, after each day’s orders had been executed, might be seen at once, 
but the remaining account of thé “ receipts and issues” of each day should be kept in the Forms 2a and 2b, 

14. The superintendent, being the receiver of all orders, would make any remarks upon them that he 
considered necessary, and send them to the office for entry into the order book (Form 3). This order book 
being sent to the warehouseman, he would execute them to the extent his stock admitted, and fill up 
the columns left in the book with information expected from him; with goods despatched he would always 
send a “list of stores despatched ” (Form 4); and should the goods be going to a distance, which rendered an 
advance of cart hire necessary, he would note on this list the total amount of cart hire to be paid, the 
advance made by the factory, and the balance to be paid by the receiver of the goods. The presentation of 
this list by the chuprassy going in charge of the stores to the cashier, would be sufficient warrant for his 
paying the amount indicated. The invoice of such despatches would be made out from the order book and 
sent off by post, after its contents had been copied into the invoice book (Form 5). Every manufactured 
article sent out of the warehouse is to bear a percentage to cover the cost of the expenses of the factory ; and 
this is added on in the office, the warehouseman’s rates being those for the cost of material and labour only. 

15. The office attached to the factory is to be formed and conducted on commercial principles; in it is 
to be comprehended every transaction connected with the working of the concern; nothing should go out of 
or come into the factory without passing through it; all money must be received into and paid from it; and 
with exception to muster-rolls (Form 8) and stock registers, no accounts whatever are to be kept away from 
it. The Daily Abstract Book will lie open in the office, and such subordinates as have to account for labour 
employed under them, stores issued or received, &c., will attend at the time that may be fixed upon for the 
purpose of entering into it the results of their day’s operations. I deem it proper to leave to the superin- 
tendent, whose duty it especially is, the fixing of cach subordinate’s share in the filling up of this daily 
abstract; but my idea is, that 2 most excellent check might be established over this, the most important part 
of the factory, by the foremen and others having squads of workmen under them being made to keep 2 
memorandum of the people employed, the materials received from stores, &e., in each of their sections ; and 
when the general musterer was about to enter the details under each head of work, that they should compare 


APPENDIX L- | THE GANGES CANAL. 221 


their memoranda with the return of the musterer—the same with the storekeepers—and attest the correctness 
of the entries by affixing each of their names to that portion which applied to their several sections. Thix 
daily abstract would form one of the most important of the auxiliary books required: the form already in 
use in the shops (Form No. 7) is probably as good a one as can be devised, and the only addition wanted is 
a general abstract, to be made up by the bookkeeper, in which he should extract the rate for each article 
manufactured and transferred to the warehouseman’s books: generally, this would be made up at the end of 
every month for posting to the principal books ; but if the article completed was to be sent away immediately, 
the abstract could at once be made out. The other auxiliary books are the Cash Day Book and the Stock 
Books, for which forms are given, and which require no explanation, their purposes being plainly stamped on 
their pages. 

16. The principal books are the day-book, journal, and ledger; these are to be kept on the system 
known as “double entry,” the grand objects being to secure to the factory a faithful record of its transactions 
with the least amount of labour, and to show that the factory pays the whole of its expenses, and returns 
to the Government 5 per cent. interest on its outlay in buildings and motive power. In drawing up the 
forms of these books, I have supposed that the superintendent has just received independent charge of the 
factory ; that he has taken over from Lieut. Goodwyn the whole of the dead stock, machinery, tools, raw 
material, and manufactured goods, that exist on the date of the transfer; and that he, subsequently, receives 
an advance of money from the managing director. By the first account in the Ledger, The Government 
of India,” I prove that it gets the credit for these as well as for the interest on its dead stock, and by the last 
account, “ The Balance Sheet,” that the credit so given is the actual capital of the factory, and that the 
books are correct. 

17. The Day Book and Journal are kept in one book ; the former occupying the left page, the latter 
the right one; and much time and trouble are saved by this arrangement, besides the surety of accuracy ; for 
if the entries in the Journal (which is the index to the Ledger) are correct, the totals of both its columns must 
agree, and also correspond with the total of the Day Book column. In the Day Book, we commence with 
an entry representing the value of the stock which we have to work upon, then follows the in-comings and 
out-goings as they occur; and on the last day of the month we bring forward in abstract the data afforded 
by the daily abstract in the expense that has been incurred in manufacturing; and the month’s transactions 
are closed by the entries of all the contingent expenses of the month. 

18. The Journal is deduced from the Day Book, and shows how the transactions are to be posted to the 
Ledger. Each Day Book entry calls for one Dr. and one Cr. in transferring it to the Journal, for 
the principle is that the Drs. must be equal to the Crs., and, therefore, the first item in the Day Book 
is transferred to the Journal as “stock Dr. to factory buildings, &c.,” and “Cr. to the Government of 
India,” whose property it is. The next entry in the Day Book is a draft, which it is not convenient to 
cash at once; it is consequently “ Dr. to bills receivable,” and “Cr. to the Government of India;” and 
when the cashing of the draft did take place, it is “Dr. to cash,” and “Cr. to bills receivable;” the 
succecding item “sales of manufactured goods,” is “Dr. to Lieut. Goodwyn,” the purchaser, and “Cr.” 
partly to “manufactured goods,” and partly to “ profit and loss,” the latter amount being the sum charged for 
factory percentage beyond the actual cost of the article, and which is a set-off to the contingent charges of 
supervising establishment, percentage for wear and tear of tools, and interest on dead stock, which are all 
“ Dr. to profit and loss:” the folios of the Ledger to which the items are posted are also given. 

19. The Ledger is the chief of all the books: a reference to it. shows the exact state of each account, 
and also of the affairs of the concern for which it is kept; a balance-sheet drawn up from it, at any time 
that may be required, determining at once whether the factory is going on well or otherwise. In the book 
that I have prepared, the entrics in the Journal before described are all posted to their separate accounts, 
and by following them out it will be easy to understand how the balance-sheet tests the correctness of all the 
accounts that have gone before it. I have only further to remark on this book that I have judged it proper 
that the profit and loss account of the Roorkee factory should admit on its debtor side only those contingent 
charges of its establishment, repairs of buildings, &c., which the purchasers of manufactured goods have 
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aright to pay, and on its credit side the sums realized by the percentage charged upon such goods; and 
that the value of the labour performed by steam-engines, after deducting the expense of working them, 
should, instead of going to the credit of profit and loss, form a fund either to decrease the amount value 
of dead stock, or to meet any unforeseen accident that may occur. This idea having been carried out in these 
accounts, we find that, after accounting to Government for all that is its due, there is a sum of 2,590 rupees 
still to be worked off by the charge of factory percentage on manufactured goods; the value of the stock 
of manufactured goods is 16,750 rupees: the 10 per cent., which has been assumed for the month illustrated, 
upon this sum is not enough therefore to cover the balance at debit of profit and loss, and during the 
subsequent month the factory percentage charge must be raised to 15 per cent.: accordingly, as each month’s 
balance of profit and loss is exhibited with reference to the value of the stock of manufactured goods, so 
must the factory percentage be raised or decreased. As the charge for establishment, repairs, interest, &c., 
is nearly a constant quantity, the percentage fluctuates according to the work done, and the superintendent 
will therefore see that the more work he executes the lower will be the rate for factory percentage, and, 
consequently, the greater the credit due to his management. On the steam-engine working account, we see 
that there is a fund of 2,400 rupees to meet any accidents or for appropriation as may be decided upon. 

20. The balances should be struck every month—the value of stock in hand being taken from the 
accounts. At the close of each year, it would be a safeguard that the balances of stock should be corrected 
by an inventory of everything being taken. 

21. The book-keeper attached to the factory will understand that he is responsible for the correctness 
of the books, and for their being brought up with regularity. If, at the managing director’s inspections, this 
is found not to be the case, the book-keeper alone will bear the censure. 

22, Every manufactured article sent out of the factory is to be paid for by the purchaser, whether 
private individual or Government official, and the amount so realized carried to the Cr. of the factory by 
cash being made Dr. When other money is required for the purposes of the factory, application is to be 
made to the managing director. 

23. The superintendent will submit to the managing director as soon as each month’s accounts are 
closed:—1. Copy of the Ledger account with the Government of India; 2. Copy of the Ledger balance- 
sheet ; 3. Account current (Form 6); 4. Copy of the Ledger cash account; 5. Copy of the abstract of the 
daily abstract; 6. Progress reports; 7. Acquittance rolls for salaries. Nos. 1, 2, 3, and 6, will be forwarded 
by the managing director to the military board for their and the Government’s information. No. 3 will 
also be sent to the accountant, accompanied by the acquittance roll. Nos. 4 and 5 will be retained in the 
managing director’s office, and will be his checks upon the factory. 

24. The papers above indicated as having to be submitted to the Board will render every information 
to the Government that could possibly be desired. No. 3, from being in detail as regards the debits which 
are due to other departments for the purchase of manufactured goods, will place in the hands of the Board 
and accountant the means of checking the charges brought forward in those departments. 

25. Changes in old-established customs, no matter how beneficial they may profess to be, are generally 
looked upon with suspicion; and, at first sight, it may be thought that in the proposals I have made 
there is an attempt to separate this particular institution from the connection and control which the 
Government now exercises over its several departments: I would, however, disclaim any such intention, and 
urge that the only object I have, and I trust that the preceding pages have proved it, is to introduce into this 
embryo factory and general furnishing warchouse sounder systems of account keeping, by which it shall 
have every encouragement to proceed on and arrive at that state of usefulness which is contemplated by 
its founders; and at the same time protect the interests of the Government immeasurably better than the 
present imperfect system admits of. 

23rd June, 1852. (Signed) Hanny Marten, Assistant. 
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Form 1.—Form or Casa Day-Boox. 

























































































Date. Description. peer Expenditure. Receipts. 
1852. ; rs. a. Pl Rs. A. Pz 
May 15 | Received from the collector of Saharunpoor, cash in lieu of Direc- 
tor’s draft No. 1 of 1852-53 ‘ 1 sed 10,000 0 0 
» 20 | Paid to the Monkland Iron and Steel Company f for i iron . 1 5,000 0 0 — 
y» 25 | Received from Nychul for goods ... 7 ses 1 vee 110 0 0 
» 31 | Paid labour for May, 1852 a ae 38 1 3,590 0 0 — 
Paid permanent establishment for May, 1852 1 1,000 0 0 — 
Total ai aes eee ses see 9,590 0 0/10,110 0 0 
», 91 | Cash balance in hand ee or wee 63 ne Bs ys 520 0 0 —_ 
Total Pr dea sos dee ot 10,110 0 0]10,110 0 0 
June 1 | Cash in hand see Sey aie eee se es _ Si oi 520 0 0 
Form 2.—Srorexerrer’s Account or Receipts anp Issues or Iron. 
Bar Bar Bar 
Bolt Bolt | Angle | Angle | Rolled 
Date. From whom received, or to whom issued. ae ollea eal Iron Tron Tron Iron Iron 
1h inch. [14 inch. |3 inches. # inch. | 1 inch. | 1 by 4. 14 by 3,2 inches. 
1852. MDS, MDS. MDS. MDS, mps. | MDs. | MDS. MDs. 
May 1] From Lieut. Goodwyn... a «| 100] 100; 100/ 200} 500; 500] 400} — 
a To Mr. , foreman... sic she 50 |... 50 | ... 100 | — —_ — 
May 10, balance...  ...  ... | 50| 100} 50] 200] 400] 500] 400; — 
» 20 | From Monkland Company ons «| 500] ... se Rie oe os oot 500 
May 20, balance ... see aps 550 | 100 50 | 200] 400} 500] 400} 500 
» 381] To Mr. , foreman... sea ah 50 50 30] ... a6 AW aes 50 | 100 
» 931 | To Mr. , foreman... wee wre 50 25 10 100 300 — — — 
100 75 40; 100] 3800 50 | 100 
May 31, balance ... sae +. | 450 25 10; 100} 100; 500] 350] 400 
Form 2a.—Boox or Recrirrs. 
Date. Description. No. Quantity. Rate, Amount. Whence received. | Remarks. 
1853. MDS. 8. C, [RS. RS. A. 
Nov. 5 | Tallow ... is ae “oa «» | 20 0 018 160 0 0 Butcher. 
Bel baskets oes < --- 11,000 aes 1 per 19] 52 10 1 | Bhanna contractor 
Malla baskets... see see 500 wee l per 57} 812 4 ay 
Iron flat bar, 4” x 1” ... hel - |50 0 0 re se Delhi magazine. 
Old copper cuttings ai ove 010 8 Shops. 
Old steel files .., ae aes cee 014 4 ‘7 
Bolts, first class .. woe aée 3800 | 13 8 10 iy 
Brass borings and: filings ain 0 414 s 
Railway truck wheels ... aes 40 os Ex. engineer. 
Wrought-iron, first class 2 4 0 Forges. 
” ‘3 second class 49 7 ¥ 
rf 4 third class 15 4 9 ” 
Nails, second class 0 22 0 ” \ 
Lump iron 032 0 ” 
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Form 26.—Booxk or Issvzs. 


SSeS 





























Date. Hae Description. No. Quantity. Remarks, 
1853. jMDs. 8, c 
Nov. 5 | 28 | Phowrah blades or a ies ats | 20 | 1 2 3 Making up. 
28 7 sockets... eae eae eos -» | 20 | 018 0 ” 
28 | Second-class nuts ‘ee Sed a sas a 014 iy 
32 | Leather buckets ae a ves aes «| 20 385 Ex. engineer. 
382 | Country twine See sos oy ses 010 0 re 
Sold | Second class ... 0 2 O| Mr. Login. 
» | Putty 0 4 O| Dr. Burr. 
2 | Old copper 0 4 0 | Brass furnace. 
2 Zinc ... es 010 ‘5 3 
1 | Old iron pieces 2 4 6 | Forges. 
1 Tron, flat bar 417 8 ” 
1 » square ... 024 8 Ss 
1 » rod sé we ite it a8 518 4 a 
1 .} ,, Kheree ... ta% we ase oes 029 0 3 
1 Shear steel - 01 8 +5 
1 Cast steel 02 0 5 
Form 3.—Form or Orper Boor. 
fo ; 
Columns to be filled up by Warehouseman. 
Folio Description of Articles, by whom required, and Date Rate 
~ of Sales as standing Date Date when 
of Order. on Incidental Expenses.*| Order was 
Book. Warehouse- | of Despatch. entirely com- 
man’s Book. pleted. 
| RS. A OP, Rupees. 
| 10th May, 1852. 
| Lieut. A. G. Goodwyn, Executive Engineer | 
| Northern Division Ganges Canal, as per 
letter No. 5, of this date :— ; 
1! 40 side tilt wagons, complete ... «. each {100 0 O} May10 . | 
| 10 brick-making machines. 
10 pile engines. i 
25th May, 1852. 
Nychul, carpenter, for ready money :— 1852. 
1 Carpenter's chest of tools ase .. each }100 0 O| May 25 May 25th. 
| 
3lst May, 1852. | 
! Workshops :— : i | 1852. 
1 | 1 carpenter's chest of tools... .. each {100 0 O} May 31 | May 31st. 
0 0} May 31 | 


| 1 smith's chest of tools Ges «. each | 50 





* The column for incidental expenses is intended to provide for the registration of expenses that may sometimes 7 octal 
goods are to be despatched to a distance. All advances to cartmen being made would appear here, and be duly a ude 
submitted to the purchaser. The attached form for warehouseman’s “ Liat of Stores despatched ” will make this plain. 
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Form 4.—List of Stores despatched to Colonel Narrer, Civil Engineer, Punjaub, in part of his Order, 
dated Ist July, 1852. 


Bholee Bux, Chuprassy in charge :— RS. 
Jhams for block-sinking ... a aie ree eae .. 50 
Windlasses for ditto ise dye Ae aes sean ... 50 
Phourahs without handles wee ise des bod ... 100 
Brick-making machine... te <r aoe dies ste > ail 


Conveyance :— 
Two four-bullock carts, engaged to deliver the above articles at 


Lahore for... 5 vee aes ae v- 30 
Advanced by Roorkee workshops si ws 3 we «OO 
Balance due, to be paid by Col. Napier... dens we 25 
Roorkee Workshops, July 5th, 1852. A. B., Warehouseman. 


Fouu 5.—Form or Invoice Boox. 


Date. — Rate. Amount, Total. 


Med RS. A OP. ws. A. Pr. RS. A OP. 
May 10 | Lieut. Goodwyn, Executive Engineer, Northern Division 
Ganges Canal :— 


40 side tilt ballast wagons, complete with, &. each} 100 0 0/|4,000 0 0 
Add factory percentage, at 10 per cent. tn ei 5 400 0 0 
Grand total ves wee 08 eels Bi ics n'ai . [4400 0 0 
May 25 | Nychul, carpenter, for cash :— 
1 chest of carpenter's tools ... -. each} 100 0 07; 100 0 0 
Add factory percentage, at 10 per cent. a ae “ies se 10 0 0 
Grand total sce ee ain fe is ie “ee 110 9 0 
May 31 | Factory :— _ 
1 chest of carpenter’s tools ... ids -. each | 100 0 Of 100 0 0 
1 chest of smith’s tools ia see seach 50 0 0 50 0 0 
iH—-———-——{ 150 0 0 
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DAY BOOK 


ae 





Date. Description. 
1852 Rupees, 
May 1 | Stock as received from Lieut. Goodwyn:— 
Value of factory buildings, stock-book, pagel .. ‘ ‘ 50,000 
3 steam machinery sy gf: ee ees ; 30,000 
55 machinery and tools __,, 8 es i . 20,000 
3 iron in store 7 » 4 6. as es 10,000 
‘ timber in store 5 a . 10,000 


P manufactured warehouse goods, ‘stock-book, page 6 


», 5 |} Received from director of the works, draft on Saharunpoor :— 
Treasury, at sight, No. 1 of 1852-53 at 3rd current ., 5% 


», 10 | Sold to Lieut. Goodwyn, Executive Engineer, Northern Division Ganges Canal :— 


40 side tilt wagons complete, at 100 rs. each « we os . 
Percentage of wear and tear, &c., at 10 rs. per cent. ee a oe 
», 15 | Cashed the director’s draft No, 1 of 1852-53 ee a ‘xi ws ‘ 
», 20 | Bought from the Monkland Iron Company, for cash :— 
; 1,000 maunds bar iron (various), stock-book, page 1, at 5 re. per maund : 
», 25 | Sold for cash, to Nychul, a carpenter's chest of tools o: os bsg ; 
Percentage, at 10 rs. per cent. e. oe oe 5 .- +. 
» 31 ) Lieut. Goodwyn's bill to current repairs to buildings ws ss oe . 
Received from the warehouse for the use of the shops:— 
1 carpenter's chest of tools oe oe ae oe oe +e 
1 smith’s i ae a ee 


Expended during the month, as per abstract-book :— 
10 brick-making machines, completed and sent to warehouse :— 


Iron... ee oe 2% ide wc 
Timber ee “a 3% avs ee si is 
Manual labour. . ate ote a ae 


Steam-engine labour .. 





10 pile engines, in progress :— 


Iron... ws a Se s 

Timber 4 6 he a 

Manual labour. . ‘ se ds as oe os vs se 
Steam-engine labour .. we oe a 


Cost of repairs and working steam-engin2:— 


Labour... ie ae oe a o. s ae ae e 
Iron... ee as a Ses “ie 
Cost of labour during May, 1852, as per pay-book . at a oe 
Cost of permanent establishment for May, as per pay-book we aie we os 
Percentage for wear and tear of tole tS ae : 


Interest on valuc of dead stock, at 5 per cent. es 


4,000 


400 


Amount, 
; Rupeea, 
*. ? 

‘* |__ "| 1,830,000 
a te 10,000 

== "| y 
. oe , 
) 
oe ’ 
= ’ 
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1,77,350 





Dead stock. 
Machinery and tools. 
Raw materials. 
Manufactured goods. 


Bills receivable. 


Lieut. Goodwyn. 


Cash. 


Raw material. 


Cash. 


Profit and loss. 


Machinery and tools. 


Manufactured goods. 


Manufactured goods. 


THE GANGES CANAL. 


JOURNAL. 


Steam-engine working account. 


Labour account. 
Profit and Joss. 
Profit and loss. 
Profit and loss. 








Government of India 


Government of India 


Manufactured goods. , 
Profit and loss 


Bills receivable 


Cash... 


| Manufactured goods. . 


Profit and loss we 


Lieut. Goodwyn 


Manufactured goods 


-Raw material account 


Labour +e 
Steam-engine working 


Raw material account 
Labour ite 
Steam -engine working 


Labour account 


Iron ‘i 


Cash 
Cash 


Machinery and tvol account 


Government of India 


Cr. 


Rupees. 
1,30,000 


10,000 


4,000 
400 


10,000 
5,000 


100 
10 


1,000 


150 


3,000 
3,000 
2,000 


2,000 
500 
500 


90 
10 


3,590 
1,000 
500 
500 


1,77,350 


22y 





Folio of 
Ledger. 


1 


wm oe bo oo bs 


bat bb 
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LEDGER. 


Dr. Tue GOVERNMENT OF INDIA. Cr. 















































Date. —_— Folio.) Amount. Date. — Folio.| Amount. 
1852. | ns. 1852. ae 
May 31 | To balance $c os 6 '1,40,500 || May 1 | By stock see ae + | 1 | 130,000 

S|, cah ... ws | 1 | 10,000 
» interest on dead stock ... | 1 500 
Total... vee | oe |1,40,500 
Total one obi 1,40,500 |} June 1] By balance ... sae vee]. aes 1,40,500. 
Dr. Deap Stock. Cr. 
1852. 1852. 
May 1] Tovalueof ... & Bee 1 | 80,000 |) May 31 | By balance 6 | 80,000 
June 1 | To balance ... vib oat 80,000 
Dr. Macuinery anp Toots. Cr. 
| i 
1852. | | 1852. 
May 1 | To value of ... vs .. | 1 | 20,000 || May 31 | By profit and loss... we [1 500 
| ee bie Wes seo [1 150 », balance... ie «| 6 | 19,650 
| — a 
Total oR i 20,150 Total at wee | wee | 20,150 
June 1 | To balance ... ied “od 19,650 
Dr. Raw Mareniat. Cr. 
1852. | 1852. 
May 1 | Tovalueof ... see tes 1 | 20,000 | May 31 | By manufactured goods 1 3,000 
»» purchase Monkland Com- 9 ‘\ 1 2,000 
pany... oe we] 1 5,000 » Tepairs steam-engine 1 10 
» balance 6 19,990 
| Total Total oo... ae | vee | 25,000 
June 1 | To balance | - 
Dr. Manvractorep Goons. Cr. 
1852. | | 1852, 
May 1 | To value of ... ae wel al | 10,000 (May 10 | By sales Lieut. Goodwyn 1 4,000 
| ‘ additions | 1] 8,000] ,, 25 »  Nychul 1 i 
” " 1! 3,000}, ,, 31 », to shops 1 15 
| 000 | ea 
i | By balance 6} 167 
Total - | 21,000 Total on. we | we | 21,000 
June 1} Tobalance .. | | 16,750 | 
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Dr. Bits Recervante. Cr. 
Date. — Folio.) Amount. Date. _ Folio.| Amount. 
RS. Rs 
1852. 1852. 
May 5 | To Director's draft ... «| 1] 10,000 |] May 15 | By cash be “a we | 1 10,000 
Dr. Lieut. Goopwrn, Executive Engineer, Northern Division Ganges Canal. Cr. 
; 1852. ; 
May 10 | To sundries ... we + | 1 | 4,400 || May 31 | By work performed ... sae 1,000 
|__| », balance... ids we | 6 3,400 
Total ive wee. | ave 4,400 
June 1] To balance ... tee eee | one 3,400 Total ay wee nil? see 4,400 
Dr. Casz. Cr. 
1852. 1852. 
May 15 | To cash for Director’s draft ... | 1 | 10,000 |} May 20 | By Monkland eee 1 5,000 
» 25 ” sales aa ane 1 110 » 381 ,, labour as 1 3,590 
|__| » Salaries... he tae 1 1,000 
Total ne vee | eee | 10,110 », balance wee ae 6 520 
June 1] ,, balance... aise sant || eves 520 Total Sa dea. [ees 10,110 
Da. Prorit anp Loss. Cn. 
1852. 1852. : 
May 31 | To repairs buildings .. I 1,000 || May 10 | By manufactured goods we | 1 400 
») permanent establishment .. 1 1,000 59 7 Ses (4 10 
y» percentage on tools 1 500 a balance ses ice we | 6 2,590 
s) interest on dead stock 1 500 
Total cee Nees | eis 3,000 
June 1] ,, balance... oe aee | one | at | Total 4. . |e | 3,000 
Dr. Steam-Eneine (Working Account). Cr. 
1852. | 1852. 
May 31 | To repairs, eee &. .. | 1 100 || May 31 | By manufactured goods we | 1 2,000 
» balance... wee Jesu] tess 2,400 5 ‘7 5 ane 1 500 
| Total Se wet foe's 2,500 
ae a eee 
Total ee wae] ives | 2,500 June 1] ,, balance ... ies eae. if) fae 2,400 


ne ee 


N.B.—In actual practice it has been found better to carry the profit on this account to meet the charges for wear 
and tear of machinery. 
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Dr. Lazsour Account. Cr. 
Cote set fee et ee 
Date. — Folio | Amount. ' Date. — Folio.| Amount, 
1852 RS. 1852. RS. 
May 31 | To cash 1 8,590 | May 31 | By 10 brick machines we | 1 3,000 
» 10 pile engines ... ee | 1 500 
» Steam-engine sed vee | 1 90 
Total 3,590 Total =... 3,590 
Dr. Baraxcs Serv. Cr. 
Al 
1852. 1852. 
May 31 | To dead stock | is 1 | 80,000 || May 31 | By profit on working steam- 
» value of machinery ‘ond tools 2] 19,650 engine... 5 2,400 
» Taw materials 2) 19,990 », balance, being next capital 1 | 1,40,500 
» » manufactured goods... 3 | 16,750 
» due from Lieut. seen 4 3,400 
» cash in hand ‘ .| 4 520 
» profit and loss 5 2,590 
Total vee {142,900 Total “os vee | vee | 1,42,900 
Form 8. 
No. 26. ,» November, 1853. 
Wheelbarrows for Lieutenant Dyas. 
Carpenters. ai i 
| 2/3) 4] 5 16)7[8] 9 JLOL 1/12/13) 14,15)/16)17)18)19)20]2 1/22/23)2 4/25)26/27/28)29)/30/31 
: a a ff 
Bahadur ......... i 9 | 9} 9) 9 9.) 9} 9 9] 9} 9}.. 9] 9} 9} 9} OF..] 9} 9} 9} 9} 9) OF. 
Bhola (1) ...... 9 j..] 91 9) 9 9..1 9) 9) 9) 9} 9 OF... 9} 9} 9) 9] OF...) 9] 9} 9} 9 9) 9). 
Boo thie ......... 9 DJ. } D] Oe Pe cfe facta cfe cla cfe ele cle elo ele cleefecfeclec|eefe«] OF 9) O.. 
Chotoo ......... 21..) 9) 9) 9} 9f..1 9) 9) 9) 9] 9} OF. 9} 9} 9} 9} Of. .] 9} 9} 9) 9} 9} OF... 
Chundee (3) ....) 9 |, 9 9} 9) OF. .] 9} 9) 9} 9} 9) 9). 9} OF 9) 9} Of. .) OF 9] OF 9) OY OF. 
Deeheedeen (2) 9}. 9] 9) 9) 9)..) 9} 9] OF 9) OF OF... 9| 9) 9) 9} 97..] 9) 9} OF 9} 9} OF. 
Deeal ........... ot. 9} 9} 9] 9}..} 9} 9) 9] 9) 9} OF... 9] 9) 9} 9) 9..] 9] 9) 9) 9} 9) OF. 
Goolah oo... 9 ]}..]} OF 9] 9} O}..} 9) 9) 9) OF 9} 9). 9} 9} 9} 9} 9.-] 9} 9] 9} 9} 9} OV. 
Jahana ......... 9 }.., 9) 9} Of 9f..] 9] 9) OF 9] 9) OF. 9} 9] 9) 9] 9}. .} 9} 9} OF 9} 9} 9). 
Mulka............ 9 }.., 9 9) OF OF .] 9} Of 9} 9} 9} 9. 9} 9} 9] 9} O}..] 9) 9} 9] 9) 9} 9}. 
JOC. .cceesereccees 9 1..] 9 9} 9 9]..} 9} 9] 9} 9} 9F OF. 9} 9) 9} 9} 9). -} 91 9} 9] 9) 9) O.. 
Noor Mahomed} 9 !..| 9] 9} 9] 9}..} 9) 9]..]..[..[. <1. wofeefacfe cleats rfec[e ede c[e ele o[e ele 
2 











-190|90190/90/90/90}. .|90}90}90}99/99/99}. . 
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APPENDIX M. 


List or Books belonging to the Gances Cana ProressronaL Lispary 
on the \st of April, 1854. 


Vols. 
Acts and Orders, 1840-43, 4to 1 
Adam's Astronomical Essays, 8vo_. 1 
Adcock’s Data, 8vo 1 
Admiralty Manual of Scientific Enantty ’ ‘sve 1 
Aide Mémoire to the Military Sciences, 8vo 3 
Alban’s High Pressure Steam Engine, 8vo 2 
Algebraical Geometry (Library of Useful Knowledge) 8vo 4 
‘American Machinery, Drawings of, fol. ‘ 1 
Andrews’ Agricultural Engincering, post 8vo . - 1 
Annals and Magazine of Natural History, 8vo . 6 
Archer's Collodion Process, 8¥0 1 
Architecture, Building, and capes (Bneyelopedi Bri- 
tannica), 4to . 1 
Armstrong on Boilers, 8vo ; 1 
Babbage's Economy of Manufactures, ek 8vo : 1 
Baker and Jones's Canal Reports, N. W. P., feap 1 
Barlow's Encyclopedia of Arts, Manufactures and Ma- 
chinery, 4to . . 1 
Barlow on Materials, 8vo0 : 1 
Bartholomew's Specifications for Architecture, vo 1 
Beardmore's IIydraulic Tables, 8vo 1 
Bell's Plates of the Brain, 4to 1 
Bennett’s Geometrical Illustrations, 4to. 1 
Bland on Arches, 8vo : ] 
Blair's Grammar of Philosophy, 12m0 1 
Boileau’s Lectures on Iron Suspension Bridges, Bvo 1 
” 8yvo 1 
Bossut et ‘Viallet sur les Digues, 4to 1 
Bossut's Lydrodynamique, 8vo 2 
Bourne's Great Western Railway, imp. 1 
» London and Birmingham Railway, imp. . ] 
Bourne on the Screw Popeller, 4to 1 
Brande’s Dictionary of Science, Literature and Arts, ake 1 


» Manual of Chemistry, 8vo 
Brandon’s Parish Churches, 4to 7 
Bree's Railway Practice, 4to 
Brooks’ Designs for Cottage and Villa Architecture, 4to 
Brooks on the Improvement of River Navigation, 8vo 
Buchanan's Mill Work, 8vo 
n and Examples of Modern Tools, 4to 


” * i atlas, 


imp. ‘ 7 2 . 
i on Tools and Machines, royal 8vo 


Ss a st 
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Vola. 
Buchanan on Tools and Machines, plates, folio . , 
Buffon’s Cours d’Eau, 8vo_ . : : . . 
»  Traités d’Irrigation, 8vo0 - , 
plates, demy 4to 
Builder, 1843-1851, royal 4to . ; : 

3 1852, royal 4to ‘ 
Burnett's Patent Process of Preserving Timber, &e., $40 
Byrne's Practical Model Calculator, 8vo 
Caleutta Journal of Natural History, 8vo 
Cautley’s Reports on Canals, N. W. P., feap 
Civil Engincers’ and Architects’ Journal, 1838-1851, roy 4to 1 

4 7 1843 and 1844, roy. 4to 
- 9 » 1852, royal 4to 


Institution, Transactions of, 4to < 
Clarke's '3 ; Britannia and Conway Bridges, demy . . 
” plates, imp. . 
Conversations on Chemistry, 8vo ; , x 
Craig’s Lectures on Drawing, 8vo : 
Cresy's Encyclopadia of Civil Engineering, 8vo 
Dana's System of Mineralogy, 8vo 
» Manual of Mineralogy, post 8vo  . 
Daniell’s Elements of Meteorology, 8vo 
Davy on Foundations, 8vo 
De Cessart’s Travaux Hydrauliques, ‘sto. . 
Delabeche’s Geological Observer, 8vo . . 
De la Lande’s Canaux de Navigation, royal 
De la Rive on Electricity. Vol. I. 8vo 
Della Condotta dell Acque (Romagnosi), 8vo 
De Morgan’s Calculus (Library of Useful Know ledge), 
Bvo . . 
Dempsey’s Iron and Brick Bridges, and Iron Roofing, 4to 
” ” » Plates, 
imp. . 
Directions to Collectors of Land Rev. enue, 1848, Bvo . 
Dixon's Mairwarra, 4to 5 
Douglas on Naval Gunnery, 8vo . . 


Drewry on Suspension Bridges, 8vo 
Dubuat’s Hydraulics, 4to—. : . 
os Fa 4to : . ‘ ‘ 
Everest's Measurement of the Meridional Arc of India, 4to 
” YW ” plates, 


4to . 
HH 2 


1 

1 

1 

1 

Downing’ s Architecture of Country [Houses, avo . - 1 
* 1 

1 

I 

1 
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Vols. 


Elliot's Practical Geometry (Oordoo), 8vo 


Elmes’ Metropolitan Improvements, 4to : : 


Ewbank’s Hydraulic Machinery, 8vo . 


Fau’s Artistic Anatomy, 8vo : ; : “ 


5 » Atlas, 4to 
Fergusson's Mechanics, 8vo 
6 Lectures on Mechanics, 8vo 
Fiumi Laghi e Canali di Milano, super-royal 
Forget's Electricity and Animal Physiology, 8vo 
Frome's Trigonometrical Surveying, 8vo 
Fulton on Canal } Navigation, 4to 
Gauthey’s Canaux de Navigation, medium 
Geography of Architecture, 8vo : 
Goodwyn’s Memoir on Cast Iron Roofing, 4to 
Gothic Ornaments of Lavenham Church, 4to 
Graham's Elements of Chemistry, 8vo 
Grant’s Outlines of Comparative Anatomy, 4vo 
Greece, Antiquities of, 8vo 
Gregory's Mathematics for Practical Men, Byo 
Gwilt on Arches, 8vo : 
», Architectural Criticisms, 8vo 
ITagean’s Canal de Jonction de la Meuse au Rhin, Ato 
ey plates, royal 
Hamilton’ 8 east India uaatees 8v0 : 
” 8v0 : : 
Nay on "Form, dto : : : . : 
Henslow's Botany, 8vo . i 
Herschel’s Outlines of Astronomy, 8vo 
” Natural Philosophy, fp 8y0 
Iliggins on Cements, Avo 
Ilodgkinson on Cast Tron, 8vo 
Holtzapfell’s Turning and Mechanical Manipulation, Byo 
Hughes on Road Making, 8vo 
Ilughes's Principles of Geography (Oordoo), Byo 
Humboldt’s Cosmos, (vol. 1), 8vo 
Hutton’s Recreations, 8vo 
indian Register of Medical Science, 8vo 
Inman’s Report on Ventilation, 8vo 
Institution of Civil Engineers, 1844-47, 1849-50, Byo ; 
Tron Roof of New Iouses of Parliament, 4to 
Jackson's Military Surveying, 8vo E 
Jebb’s Report on the Pentonville Prison, 1844-46, feap 
Johuson’s Physical Atlas, imp. . 
Jones on Annuities (Library of Useful Knowledge), Bvo 
Journal of Asiatic Society of Bengal, 8vo 
is Agricultural Society of India, 8vo 
Kater and Lardner’s Mechanics, 8vo 
Knapp’s Chemical Technology, 8vo 
Kraft's L’Art de la Charpente, imp. 
Lander’s Floods in Moray, 8vo . 
Lardner’s Railway Economy, post 8vo 
Leach’s Inland Navigation, 8vo : . e 
Lecount on Railways, 8vo 
Lectures (Faraday's) on the Non-Metallic Elemente, fep ave 
Leroy’s Traité de Géométrie Descriptive, 4to . 
Liebig’s Letters on Chemietry, 8vo 
» Agricultural Chemistry, 8vo ‘ 
Lindley’a Botany, (Library of Useful Knowledge), ‘810 
London and its Environs, See and Sane 
1851, 8vo . 
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Loudon’s Encyclopedia of Gardening, 8vo 
Lyell’s Elementary Geology, 8vo 
» Principles of Geology, 8yo 
MacCulloch’s Commercial Dictionary, 8vo 
es Geographical Dictionary, 8vo 
MacNeil’s Earthwork Tables, 8vo . 
Mahan’s Civil Engineering, 4to 
Martin’s Circle of Mechanical Arts, m. 4to 
Mathematics (Library of Useful Knowledge), 8vo 
Mechanic’s Magazine, 8vo 
Miller’s Principles of Physics and Meteorolog 
+ Science of War, 8vo s i 
Millington’s Mechanical Philosophy, 8vo 
Mitchell’s Patent Screw Piles and Moorings, 8vo . 
Moseley’s Engineering and Architecture, 8vo 
“3 Mlustrations of Mechanics, 8vo 
+5 Mechanics applied to the Arts, 8vo 
Murray's Encyclopxdia of Geography, 8vo 
Mushet on Iron and Steel, royal 8vo 
Naturalist's Library (Animals), 8vo 
< (Birds), 8vo 
Natural Philosophy (Library of Useful Kapwledae): vo 
” 8yo 
Nautical Almanack for 1836-38, and 1842-46, 8vo 
Naval Dry Docks of the United States, royal 4to 
Navier's Mémoires sur les Ponts Suspendus, 4to 


, 8v0 


N ichol’s Architecture of the Heavens, 8vo 
Nicholson's Principles of Architecture, 8vo 

a Architectural Dictionary, 4to . 
Notes on Building and Road Making, 8yo 
O'Shaughnessy’s Bengal Pharmacopeia, 8vo 
Overmann’s Manufacture of Iron, 1850, 8vo_. 
” 1851, 8vo 

“ es Steel, 8vo 

7 Mineralogy, feap 8vo . 

5 Moulder’s and Founder's Guide, feap byo . 
Paley’s Baptismal Fonts, 8vo ; ; 
Pambour on the Steam Engine, 8vo_—. 

Papers prepared for the use of C. E. College Roorkee 
Parts I. and II., 8vo ‘ 
Paris’ Elements of Chemistry, 8vo 
Parnell’s ‘Treatise on Roads, 8vo 
Partington on the Steam Engine, 8vo 
Pasley's Practical Geometry, 8vo 
on Lime and Cements, 8vo ‘i 
on Measures, Weights, and nt 8v0 
» Military Policy, 8vo 
Perronct sur les Ponts, 4to 
plates, royal 
Peschel's Elements of Physics, feap 8vo 
Phillip’s Inland Navigation, 8vo 
» Manual of Metallurgy, post 8vo : 
Pbillpot’s Report on the Canal Navigation of the Canadas, 
dto . 
Plane and Spherical Geometry (Library of Useful Know- 
ledge), 8vo_ 
Plattner on the Blow-Pipe, by Muspratt, Bv0 : . 
Pocock's Finishings, 4to 
Practical Geometry (Library of Useful Knowledge); 8v0 


” 


” 
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Vols. 


Professional Papers of the Royal Engineers, royal 4to 
Professional Survey of Old and New London Bader 8vo 
Prout on Chemistry and Digestion, 8vo 
Pugin’s Examples of Gothic Architecture, 4to . 
Ornaments, 4to 
Pugin and Britton’ s Public Buildings of London, Byo 
and Mackenzie's Specimens of Gothic Architecture 
at Oxford, 4to 
Quarterly Journal of Literature, Sciencé: anil Arts 8vo 
Quekett on the Microscope, 8vo 
Raccolta d’Autori delle Acque, 8vo 
Recueilde Divers Mémoires, J°xtraits de la Bibliotheque Lm 
périale des Ponts et Chaussés, demy 4to 
Reid's Young Surveyor's Preceptor, 4to 
Report on the Boundary between Guntoor and “Masuli- 
patam, 1850, 8vo 
on the Harbours of Refuge 0 be consiireted at 
Dover and Holyhead, feap 
on the Caledonian Canal, feap 
» on Grand Trigonometrical Survey of Tiida, fap 
. of Nizamut Adalut, of 1842-43, 4to 
on Public Instruction, N. W. P., 1845-46 to 1851- 52, 
8vo 


» 


” 


3 re - “Lower Provinees, 1845-46— 
1850-51, Bvo 
- on Revenue Adiniuiatgation, 1848-49, Ato 
Reports of Select Committees :— 
On Highways of the Kingdom, feap 
., Lighthouses, feap 
»» Metropolitan Improvements, foap 
‘s Railways, feap 
ys -Bhigwreskes feap . 
» Westminster Bridge and New Palase: feap 
Revenue Meteorological Statements, N.W.P., 1844-45 to 
1849-50, 4to . 
Review of Public Tostructions Lover Proving 1835-51. 
Part I., by J. Kerr, M.A.,. 8vo 
Roget's Blectricity (Library of Useful Knowledge), 8vo 
» on Animal and Vegetable Physiology, 8vo . 
Roorkee College of Civil Engineers, Account of, feap 
Sang’s Essay on the Solution of Algebraic Equations, 8vo . 
Selections from Public Correspondence. Part X. 8yvo 
Semple’s Building in Water, 4to 
Settlement Miscellaneous, 1847, 4to 
PP 4to 
Seven Lamps of Architecture, Ruskin’s, 4to 
Simms on Levelling, 8vo 
» 0D Mathematical Instruments, Bvo : 
Sinclair's Planting (Library of Useful Knowledge), 8vo 
Smeaton’a Reports, 4to 
7 Eddystone Lighthouse, royal 
Smith's Professional Papers of the Madras Engineers, demy 
» Animal Physiology (Library eee pupa: 8yo 
» Italian Irrigation, 8vo 
ey 5 Atlas, imp. 
+ Mechanic, 8vo : 
1 School of Arts, 8vo 
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Vols, 


Smith on Watering Meadows, 8vo 
Smyth’s Celestial Cycle, &vo ‘ 
Smyth and Thuillier’s Manual of Surveying in India, 8v0 
Somerville’s Physical Sciences, 8vo . 
Sopwith on fsometrical Drawing, 8vo 
Standing Orders, D. P. W., feap 
Stephens’ Book of the Farm, royal 8vo . 
Stephenson on Locomotives, 4to 
‘s on Civil Engiocering in North America, Byo 
Stevenson on Marine and River Surveying, royal 8vo . 
Stewart's Planter’s Guide, 8vo 
Stones of Venice, Ruskin’s, 4to . : 
Strickland Gill and Campbell's Public Works of the United 
States, Amcrica, 8vo : 
Stuart aid Revett's Athens, imp. 
Sturgceon’s Lectures on Galvanism, svo 
Switzer’s Ilydraulics, 1729, 4to . 
Tatham and Smith on Irrigation, 4to 
Telford, Sir Thomas, Life of, 4to 
5 Atlas, imp. 
Templeton’ 8 Workshop Companion, feap 8vo 
Theory of Equations (Library of Useful Knowledge), 8y0 
Tielke’s Field Engineer, 8yo z : 
Transactions of the Bombay Geographical Society, Gee. 
Tredgold on Cast Iron, 8vo . . ; 
on the Steam-Engine and Steam Navigation, tto 
4 $s plates, royal 
ep on Elementary Principles of Carpentry, 4to 
Turnbull's Essay on Cast-iron Beams, 8vo . 
Ure's Dictionary of Arts and Manufactures, 1846, 8vo . 
Supplementary, 


plates, inp. 


1851, 8vo 
Vicat on Cements, 8vo ‘ . 
Weale’s Architectural Drawing Book, 8v0 
a plates, royal . 
i Ensamples of Railway-making, post 4to 
» Papers on Civil Engineering, 4to 
» Public Works of Great Britain, imp. 
» Theory, Practice, and Architecture of Bidees 
medium 4to ‘ ; 
7 plates, medium 4to 
Webster's English Dictionary, 4to 
Weisbach’s Mechanics of Machinery, 8vo 
Whewell’s Astronomy and Physics, 8vo . 
hs History of the Inductive Sciences, 8vo 
4 Mechanics, 8vo % 
* Philosophy of Inductive Gciances ave 
Whitlaw and Stuart’s Water Mill, 8vo . 5 : 
Weibeking's Traité sur la Construction des Ponts, 4to 
ory W ” 4to . 
es plates, imp. 
Wilmes's THand-Book of Mapping, 4to A < 
Wilson's Ariana Antiqua, 4to 
Wishaw's Railways of Great Britain and Ireland, imp. s 
Wood's Principles of Mechanics, 8vo ; 


ee 
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[APPENDIX M, 


List or Books belonging to the Non-Proresstona, Lrprary of the Gances Cana 
on the \st of April, 1854. 


Vols. 

Acts and Gospels in Oordoo, 8vo 1 
Apocalypse Revealed, by Swedenborg, post Ato. 2 
Christian Philosopher, by Dick, 8vo ; 1 
Evil, on the Origin of, by Archbishop King, 4to 1 
Four Leading Doctrines of the New Church, 8yo . vc 
Heaven and Hell, by Swedenborg, post 4to — : 1 
Introduction to the Bible, Horne's, 8vo 1 
Natural Theology, by Paley, 12mo 2 
% 8vo 2 

New Jerusalem, by Swedenborg, post 4to 1 
Physical Evidence of a Future Life, by Bukewell, post 4to 1 


History ann Biograpray. 


Affghanistan, Military Operations in, 8yo 
Annual Biography and Obituary for 1817 and 1823, 8yo 
Army in Spain under Sir John Moore, 8vo 
Athens, its Rise and Fall, by Bulwer, 8vo 
Bengal, History of, Marshman's, post 8vo 
Biographical History of Ancient and Modern Philosophy, 
12mo 
Bonaparte, his Sayings and Doings, by A. "Vieusseux, 12mo : 
British Army at Washington and New Orleans, by Gleig, Syo 
» Turf, History of the, Whyte’s, demy 4to 
» Costume, ‘i Planche’s, 12mo - . 
» Commerce, _,, by G. L. Craik, A.M., 12mo 
Bruce, the Traveller, Life of, by Major Head, 12mo 
Bunyan, Life of, Southey’s, 8vo —. 
Buxton, Sir T. F., Bart., Memoirs of, by his Son, 8v0 . 
Cabinet Portrait Gallery of British Worthies, 12m0 
Carleton, Captain, Memoirs of, royal 8vo 
Caulincourt, Duke of Vicenza, Recollections of, post bv v0 
Caxton, Life of, 12mo ‘ 
Christopher Columbus, Life and Voyages of, W. Irving’ 8, 8v0 
Charch, History of the (Library of Usefal Knowledge), 8vo 
Civilization in Europe, History of, Guizot’s, Svo 
Civil Wars of Rome, 12mo : ‘ 
Clive, Lord, Life of, by Gleig, 8vo ‘ 
Coleman, Memorials of, Peake’a, demy 4to . 
Condé, Life of, Lord Mahon's, 8vo 
Cowper, .,,  12mo : 
Cromwell, , Southey’s, §vo . 
" Protectorate of, Vaughan’s, demy Ato 
D'Arblay, Madame, Diary of, 8ro . 
Dibdin, Thomas, Reminiscences of, 8vo . 
Drake, Life of, 8vo . 
Edgeworth, the Abbé, Memoirs of, avo. 
i It. L., Memoirs of, §vo 
BES History of, Hume and Smollett’s (1831), BVO"; 
a Vaughan (Library of Usefal Know- 
ledge), 8v0 : . 
France, Ilistory of (Library of Useful Knowledge), Svo 
33 by Gifford, 4to . 2 
r ranklin, Benjamin, Autobiography of, by J. Sparkes, bvo 1 
French Revolution, History of, Carlyle’s, Svo . ; 3 
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Vol 
George the Second, Memoirs of the Reign of, 'y ee 


Hervey, 8vo 
Gibraltar, Siege of, Drinkwater’ 3, Bvo 
Girondists, History of, Lamartine, 8yo f 
Goldsmith, Oliver, Life of, by W. aye? 8vo . 
es 8vo 
G rammont, Count, Memoirs of, &vo ‘ 
Greece, History of (Library of Useful Knowledge), avo 
Gresham, Sir T., Life of, Macfarlane’s, 12mo 
Haydn's Dictionary of Dates, 8vo 
Hindostan, History of, Dow's, 8vo 
Historical Essays, by Lord Mahon, 8vo 
#4 Parallels, by A. Malkin, M.A., 12mo 
Impey, Sir Elijah, Memoirs of, by his Son, 8vo 
India, History of, Etphinstone's, post 4to 
Jefferson, President, Memoirs of, demy 4to. 
Jobnson, Doctor S., Life of, ma 8vo 
Josephus, Whiston’s, 8vo 
Lafarge, Madame, Memoirs of, 870. 
Literature of England, History of, 12mo_ . 
1% Greece, History of (Library of Usefal Know- 
ledge), 8vo0 
Lives of the Early Italian Painters, 12mo : ' 
» Eminent Persons (Lib. of Useful Roowieige, 8vo 
London, History of, Mackay’s, Svo . ’ 
Louis Philippe, Life and Times of, Wright's 3, 8v0 
» AVIIL, Life of, written by Himself, 8vo  . 
» XIV. and the Court of France, by Miss oe 8yo 
Mahomet, Life of, by W. Irving, 8vo 
Mammalia, History of the, 12mo 
Memoirs of a Working Man, 12mo 
Monkeys, History of, 12mo 
Mozart, Life of, by Holmes, 8vo . 
Munro, Sir J., Life of, 8vo0 
Napoleon's Expedition to Russia, by Count Segur, vo ' 
Narrative of the Insurrection at Beuares, 4to 
ae 4to 
Nelson, Life of, by Southey, 12mo . : . . 
Ney, Marshal, Memoirs of, 8vo . 
Northern Campaigns of 1812-13, 8vo 
Oriental Christian Biography, 8vo 
Painting, Ilistory of, Wornum’s, 12mo 
Paris and its Historical Scenes, 12mo 
Peter the Great, Life of, 12mo 
Philip Musgrave, or Missionary Life in Canada, avo 
Poland, History of (Cabinet Cyclopsedia), 8vo 
Pompeii, its Destruction and Re-discovery, 12mo 
Russia, History of (Cabinet Cyclopmdia), 8vo 
» Secret History of, Schnitzer’s, 8vo 
Sale’s Brigade in Affghanistan, by Gleig, 8vo 
Scinde, Military Operations in, 8vo0 . 
Selections from the Records of the Government ‘of India, 
Sir C. Napier’s Resignation, 4to : 
Skinner, Colonel, C.B., Memoirs of, 8yo. 
St. Helena, History of, Brooke's, 8vo 
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Vols. | Vols, 
Spain and Portugal, History of (Library of Useful Know- Harold, Bulwer's, 8vo 3 
ledge), 8vo 7 1 | Heidenmauer, Cooper's, 5vo 2 
Statesmen of the Time of George It, Brougham, 12mo 3 | Ilermit Abroad, svo + 
Successors of Mahomet, Life of, Irving’ 8, 8Vo . ] Husband Hunting, 8vo . 3 
Switzerland, History of (Library of Useful Knowledge), 8vo 1 | Jack Brag, by Hook, 8vo 1 
% (Cabinet Cyclopzdia), 8vo 1 yy »  §8vo : 1 
Thirty Years’ War, Schiller’s, 12mo : 1 | Jesuit (Library of Romance), 8vo 1 
Victories of the British Armies, Maxwell's, 8vo 1 | John Marston Hall, by James, Svo 3 
Vienna, Two Sieges of, by the Turks, 8vo . 3 | Joseph Andrews, Fielding’s, 12mo 1 
War in India, between English and French, Cambridge’ 8, 4to 1 | Kickleburys on the Rhine, by Thackeray, avo . 1 
Washington, Life of, Guizot's, 8vo : : ; 1 | Knickerbocker's New York, by W. Irving, 8vo 2 
Waterloo, Battle of, Gleig’s, 8vo 1 ” es a BVO 1 
Wellington's Despatches, by Colonel Gurvwood, post 4to 8 | Last of the Barone, svo . 3 
Western Empire, [istory of, Carnegie’s, royal 8vo 12 i 8vo : 3 
Wraxall’s Posthumous Memoirs, 8vo 1; Legend of Reading Abbey, by Nacfirane 12m10 4 
Livonian Tales, 8vo ‘ 4 
Love and Pride, 8vo i 3 
Nee a euaaee, | Master Humphrey's Clock, by Dickens, ayo : 
Alhambra, by Irving, 8vo 2 | Michael Armstrong, by Mrs. ellen, 8y0 
Alice, or the Mysteries, by Bulwer, ase. 4) Miser, by Carleton, 8vo 
Alroy, by Disraeli, 8vo . 3 Mysterious Marriage, 8vo Bo 
Amber Witch, Petey tr: anslated aby | Duff * Gordon, Northword, or the Friendship of a J ehiie 8vo ] 
8vo 3 | Our Street, by Thackeray, 8vo . I 
Amelia, by Fielding, 8v0 2 | Pamela, Richardson’s, demy 4to i 
Arabian Tales and “Anecdotes by Lane, 2mo 4 | Paris Sketch Book, ‘Thackeray's, 8vo 2 
Arlington, by Leister, 8vo : 3 | Pelham, Bulwer's, 8vo , 1 
Bar Sinister, 8yo 2 | Pendennis, by Thackeray, 8vo 2 
Bible in Spain, Borrow's, avo 1: People I have met, Willis's, 8vo 1 
Billow and Rock, by Miss Martineau, 12mo t Peregrine Pulteney, Kaye's, 8vo Pa 
Black Watch, Picken’s, 8vo 3° | Peter Simple, Marryatt’s, 8v0 3 
Bondman (Library of Romance), 8vo 1 Ranthorpe, 8vo . I 
Bracebridge Hall, by Irving, 8vo ' | Refugee in America, by Mrs. Trollope, ayo 3 
” ” 8v0 2 | Romance of the Forest, by Mrs. Radcliffe, 16mo 1 
Bravo, Cooper's, 8vo : . 2 | Romance of Travel in the East, by Macfarlane, 12mo 1 
Camp of Refuge, by 3 Macfarlane, ]2mo z ] Rory O'’More, by S. Lover, 8vo 1 
Canterbury Tales, Chaucer's, by Saunders, 12mo 1 | Siege of Vienna (Library of Romance), ayo ! 
” Lecs, 8vo 2 | Sir “Charles Grandison, Richardson’s, demy 4to 1 
Chronicles ‘of the Bastille, royal 8vo 1 | Sir Launcelot Greaves, Smollett’s, 12mo 1 
Cid, Dennis's, 12mo 1 | Sketch Book, W. Irving’s, 8vo 1 
Conquest of Granada; by Tevingk Bvo 9 si rr < é 2 
” »  8vo 2 | Sketches of Irish Character, by Mrs. Hall, 8vo ] 
Clarissa Harlow c, Richardson's, 4to 1 | St. Ronan's Well, Sir Walter Scott, 8vo 3 
Charlotte Corday, by Mise Hendrick, Bvo 1; Tales from Shakspeare, 12mo 1 
Collection of Tales (Library of Romance), vo . 1 | Tales of an American Landlord, 8vo 
Count Julian, by Simms, 16mo 1 | Tales of a Traveller, W. Irving, 8vo 
Crock of Gold, Tupper'a, 8v0 1 ” " 8vo 
Deer Slayer, Coopcr’s, 8vo . 5 ” Ryo 
Don Quixote, 16mo 4 | Tales of the West, 8vo 2 
Dutch in the Medway, 12mo } | Thaddeus of Warsaw, Miss Porter’ 8, 16mo . ” 
Ennigrants of Ahadarra, Carleton’e, 8vo . 1 | Traditions of Western Germany, Knox's, 8yo 3 
Ernest Maltravers, Bulwer’s, 8vo 3. Two Admirals, Cooper, 8yo . : 2 
Estelle, 12mo 1 | Two friends, by the Countess of Blessington, Rvo 3 
Every-Day Ousdrrencty BvO 2 | Victim of the Jesuits, 8vo 3 
Fall of the Jesuits, 8vo . 4 | Waldemar (Library of Romance), 8y0 : 1 
Fanny Campbell, by Lieut. Murray, 16mo : 1 | Wayside Cross, by Captain Milman, 8vo 4 
Feats on the Fiord, by Miss Martineau, 12mo . $ | White Wolf, by Paul Ferroll, 16mo 1 
French in Algicrs, translated by Lady Duff Gordon, Byo . 4 | Woodstock, Scott's, 8vo . 3 
Ghost Iunter (Library of epee 8vo : 1 | Zanoni, Bulwer's, 8vo 2 
Grace Seymour, &vo 1 | Zenon, Cobbold’s, §vo . 3 
Gipsies of Spain, Borrow's, 8v0 1 
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Poetry axp Dramatic Works. 


Vols, 

British Drama, post 4to 2 
Chaucer’s Works, 12mo 3 
Cowper's Poems, 12mo : 1 
English Poetry, Campbell's Mssay on, 8vo 1 
» Poets, Hazlitt's, 8vo ] 
Fudge Family, Moore's, 12mo 1 


Godfrey of Bulloigne, by Tasso, done ‘ito E nglish ee Fair- 
fax, 12mo 
Goldsmith, Poems and Plays of, 8¥0 
and Letters of, 8vo 
Hudibras, and athe: Works of S. Butler, 12mo 
Johnson's Poets, 8vo 
No. 1 to 6. Lives of English Poets. 
7 and 8. Works of Cowley. 
9. Works of Cowley and Denham. 
10 to 12. Works of Milton. 


13 and 14. _,, Butler. 

15. Works of Rochester, Roscommon, and Otway. 
16. ‘i Waller. 

17. ae Pomfret, Dorsct, and Walsh. 


18 to 24. Works of Dryden. 
25. Works of Smith, Duke, and King. 


26. 5 King, Spratt, and Halifax. 
27. “i Parnell. 

28. , Garth and Rowe. 

29. ‘i Rowe. 

30. 3 Addison. 

31. “ Tlughes. 

32. ‘s Sheffield, Buckingham, and Prior. 
33. e Prior. 

34. 5 Prior and Congreve. 

35, I Blackmore and Fenton. 

36 and 37. Works of Gay. 


38. Works of Granville and Lansdowne. 

39. “ Yalden, Tickell, and Hammond. 
40. is Somerville. 

41. ” Somerville and Savage. 

42 and 43. Works of Swift. 

44. Works of Swift and Broome. 

45 to 51. Works of Pope. 

52 and 53. » Pitt. 

54. Works of Thomson. 


55, »  Lhomson and Watts. 
56. ai Watts. 

57. * Phillips and West. 
58. » Collins and Dyer. 


59. ” Shenstone. 
60 to 62. Works of Young. 
63. Works of Mallet and Akenside. 


G4. re Akenside, Gray, and Littleton. 
65. Moore and Cawthorne. 

66. ‘i Churchill. 

67. a Churebill and Falconer. 

68. Fa Lloyd. 

69. ” Cunningham and Greene. 

70. 45 Goldsmith and Whitehead. 

71. " Armstrong and Langhorne. 
72. ¥e Johnson and W. Whitehead. 
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Johnson's Poets—continued. 
No. 73. Works of W. Whitehead and Jenyns. 
74 and 75. Index. 
May Fair, 8vo 
Moliére, Racine, and the F French Classical Drama y by Madame 
Blaze de Bury, 12mo ; ; 
New Timon, 8vo 
Pope's Poetical Works, avo ; 
Prose and Verse, by A. H. E. Boileau: 8v0 
Spencer and his Poetry, 12mo 
Thomson's Seasons, 12mo. 


VoyacEs AND TRAVELS. 


Adventures of Captain Bonneville, 8vo . 
5 on the Road to Paris in 1814-15, avo : 
Africa, Scenes in, Marryatt’ s, 8vO 
a Southern, Travels in Interior of, Alexander’ 3, ‘Bvo 
» Travels in the Interior of, Parke's, 12mo 
+» Western, Travels in Interior of, Duncan’s, post 
8v0 
Amazon, Voys age up the Rhine, by Edwards, Byo 
America, Mrs. ‘Butler's Journey in, 8vo i . ; 
Arabia, Travels in, Captain Wellstead’s, royal 8vo 
Arctic Regions, Chronological History of Mee to, 8vo 
Australia, Bush Life in, Haygarth’s, 8vo 
se 8vo : ji 
A Year and a Day i in the East, Montauban’s, 8vo 
Baltic, Letter from the, by a Lady, 8vo . . . 
Belgium and the Rhine, Ramsay's, 8vo : : . 
Biscay, Six Years in, Bacon's, 8vo ; é 
Bombay, Journey to, by Miss E. ae 8vo ; 
Borneo, Keppel’s, 8vo : ; 
Cabool, Burnes’s, 8yo 
Canada, Backwoods of, Letter froin the Wite of a an Fimis 
grant Officer, 12mo 
Cairo, Petra, and Damascus in 18: 39, Kinnear s, Bvo 
China, Medhurst’s, 8vo . 
China, Service in, Cunningham's, 8, 8VO 
Chinese and Sketches of China, Davies, 12mo 
” 12mo 
Columbus, Companions of, Adventures of, 8vo . 
Constantinople and Teheran, by J. B. Fraser, 8vo . 
Cornhill to Grand Cairo, Journey from, Dene 8yo 
Damascus and Palmyra, Addison's, 8vo : 
Egypt and Gambia, by Scott, 8vo 
Egyptians, Modern, Low's, 12mo 
E! Dorado, by B. Taylor, 8vo 
England, Observations on, Peechois, en 
and Germany, ‘T'ours in, 8vo 
» and Scotland, King of Saxony’s Tour i i meee 
eH Von Raumer’s, 8vo 
Englishwoman in Egypt, by Mrs. Poole, 120 : 
I'lorence, A Ride on Horseback to, 8vo 
Germany, Strong's, 8vo . 
German Life, Sketches of, 8vo 
Greenland, Voyage to, Graah's, 8vo_ 
Indis, Iron in Upper, Archer's, 8vo 2 
4 Overland Journey to, Skinner's, 8vo 3: 
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Vols. 


India, Journal in, Bishop Heber’s, 8vo 
Byo . 
Lauds Classical and Sacred, by Lord Nugent, 12mo 
Letters from the South, by T. Campbell, 8vo 
Lima to Peru, by Smith and Lowes, 8vo 
Lybian Desert, Adventures in, by Bayle St. John, Byo : 
Lycia, Travels in, by Spratt and Forbes, 8vo 
Madras, Letters from, by a Lady, 8vo . 
Mediterranean, Shores of the, Shroeder's, 8vo 
Mexico, Travels and Adventures in, Kuxton's, 8vo 
Minnay Soter, Voyage up the, Featherstonhaugh’s, ae 8vo 
Morocco and the Moors, by J. D, Hay, 8vo 
Nemesis, The, in China, 8vo 
New South Wales, by Mrs. Meredith, 12mo 
North American Indians, Catlin’s, royal 8vo 
Northern Europe, Tour through, Wraxall’s, 8vo 
Norway, A Visit to the Western Coast of, ee 12mo 
Notes of a Wanderer, Cumming’s, 12mo 
Omoo, Adventures in the South Seas, Melville's, 8vo 
” ” 8v0 
Pampas, Rough Journey across the, Sir F. Head's, 8vo 
Paraguay, Letters on, Robertson's, 8vo . 
Pekin, Residence at, Father Ripa's, 8vo 
Persia, Journey into, Faucoigne's, 8vo . 
» Sketches of, by Sir J. Malcolm, 8vo 
Portugal and Gallicia, by Lord Carnarvon, 8vo 
Prairies, Tour on the, W. Irving's, 8vo 5 é ‘ 
Pyrenees, ‘The, by Mrs. Ellis, 8vo 
Rambles by Rivers, by James Thorpe, 12mo 
Retrospect of Western Travel, Miss Martineau’s, 8vo 
Sarawak, its Inhabitants and Productions, Low's, 8vo ‘ 
Scotland and the Scotch, Sinclair's, 8vo . 
Settlers and Convicts, or Sixteen Years in the Backwoods 
of N.S, Wales, 12mo 
Seward, Sir Edward, Narrative of, Miss Porter’ 8, Bvo ; 
Sierra Leone, Letters from, by a Lady, 8vo 
South America, Adventures on the Western Coast of, in 
1847, Coulter's, Bvo . 
South America and the Pacific, Scarlett's 8, 8vo 
Spain, Gatherings from, by R. Ford, 8vo 
Spain, A Year in, by a Young American, 8vo 
St. Petersburg and Moscow, Bourke’s, post 8vo 
Switzerland, Excursions in, Cooper's, 8vo . 
Travels in the East, by Irby and Mangles, 8vo . 
Turkey, Travels in, Madden’s, 8vo . . 
Two Years in the American Navy, 8vo 
Typee, or the Marquesas Islanders, Melville's, 8vo 
8vo. . 
Voynge ofa Naturalist Round the World, by Darwin, 8vo 
Voyage Round the World, by Ruschenberger, 8vo . 
West Indies, Journal of a Resident in, by Monk Lewis, 8vo 


PsriopicaL AnD MiscELLANEous. 


Art Union Catalogue of the Great Exhibition, 4to . 
Art Union Journal, vols. 10 to 13, 4to . 
Bacon's Writings and Philosophy, by Craik, 12mo . 
Bengal Directory, 1836, 8vo 
Bird Architecture, 12mo 
» Miscellanies, Rennie's, 12mo 
VOL. Ul, 
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Vols. 
Book-keeping, Kelly's, 8vo . . : : . 1 
Book of Table Talk, 12mo ‘ 1 


British Husbandry (Library of Useful I tiowledge); ee . 3 
Byron's Conversations, by Lady Peer 8vo 

Camp and Barrack-room, 8vo 

Capital and Labour, 12mo 

Cattle, Management of (Library of Useful Know ledge). ‘8y6 
a §vo 


a 


Chase, Turf and Road, 8vo . : : 
Dictionary of Grecian and Roman Antiquities 
post 4to . 
Dog, The (Library of Useful Knowledge), Bvo. 
Domestic Scenes in Scotland, Smith's, 8vo 
East India Register for 1837, 8vo ‘ . ; 
Edinburgh Review, 8vo 1 
Elephant, Horse, and Dog—the Three Friends of Man, 
12mo : : : 
England and the English, Bulwer’ 3, avo. 
Etonian, The, 8vo . : 
Fencing, Rowland on, 8vo . 
Field, Garden, and Woodlands, by Miss Pratt, 12mo 
Flowers and their Associations, by Miss Pratt, 12mo 
Food of Man, by Doctor Lancaster, 12:0 Z 
Geography of America and the West Indies (Libtary of 
Useful Knowledge), 8vo 
4 Physical, Curiosities of, Wittich’ 8, 12mo 
“4 Physical, of the Holy Land, Kitto’s, 12mo . 
$y Pinkerton’s, royal 4to 
Tindostanec Grammar, Shakspeare, 4to : 
Horse, The (Library of Useful Knowledge), 8vo 
Idler in France, by Lady Blessington, post 8vo . 
»» in Italy, by Lady Blessington, post 8vo 
Insect Architecture, 12mo 
Index to Map of India, 8vo . 
Indian Gardener, Speed's, 8vo 
India, State and Prospects of, by E. Thornton, 8vo 
India, The Manners and Customs of, Acland's, 8vo 
Industry of the Rhine, Agriculture and Manufactures, 12mo 
Instinct, Brougham, Dialogues on, 12mo 
Italy, Popular Cu-toms and Recollections of, by Macfarlane, 
12mo . , 
Tllustrated London News: Vols. ai to ai royal . 
Lectures on Literature, by Schlegel, 8vo 
Letters on the Improvement of the Mind, 8vo 
Letters to Brother John, 8yo . 
Lost Senses, The, 12mo 
Manufactures of Great Britain, by G. Dodd, 12mo_ 
Men, Women, and Books, by Leigh Hunt, 8vo 
Mcerut Universal Magazine, 8vo 
Mind among the Spindles, Selection from the ¢ Lowel 


Smith's, 


— ee 
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Offering,” 12mo + 
Missions in North America, Ave: 2 
Natural History, Observations on, Jenyne’s, , v0 1 
Newcastle's (Duke of) Horsemanship, imp. I 
Northcote, Conversations of, Hazlitt’s, Bvo ' 1 
North Pole, Essays on the Possibility of Approaching, by 

Col. Beaufoy, 8vo 1 
Oregon Territory, The, by the Rev. G. C. Nicolay, 12m0 - 4 
Origin of Laws, from the French of President Goquet, 8vo 3 
Penny Magazine for 1832, 1833, and 1834, fcap 3 


It 
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Vols. Vols. 
Philosophy of Health, by Doctor S. Smith, 12mo 2 | St. Stephen’s, or Pencillings of Politicians, 8vo : 


> il 
Pliny, Melmoth’s, 8vo , 2 | Stokers and Pokers, by Sir F. Head, 8vo } 
Popular Tumults: Illustrative of the Evils ‘of Social Igno- Scinde, a Commentary, Outram's, 8vo ? . 2 
rance, 12mo 4 | Sheep, The (Library of Useful Knowledge), 8vo 1 
Primitive Universal Standard, Essays on, 8v0 1 | Science, Objects, Pleasures, and Aananiiegss of, iia 3, 
Punch: Vols. xiii. to xxi., 4to . 9 12mo ‘ 4 
Pursuit of Knowledge snide Difficulties, by G. L. Craik, Textile Manufactures, ig G. Doda, na . 
12mo_—( . 1 | Volume of Varieties, 12mo a 4 
ii ” Female Examples, by eT Craik, Views in the East, Captain Elliott's, folio . : 1 
12mo ‘ : . é + 1 | Wild Sports in Europe, Asia, and Africa, by Lieut.-Col. E. 
Quarterly Review, a a 5 i 3 ‘ 11 Napier, 8vo 2 
Representative Men, Emerson’s, 8vo i é « 1 . of the Highlands, by C. St. J ohn, Bes : 1 
Secret Societies of the Middle Ages, 12mo : - 4 | Winter Nights, Drake's, 8vo » 9 
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Vawuation Statements of Property a¢ Cawnpoor falling within the Canar 


Bounparigs. 


Survey Rerort of a Committee appointed by orders of the Brigadier Commanding the Station of Cawnpoor 
to Survey and Value certain Buildings and Property which come in the line required by the Ganges 
Canal through the Suddur Bazar and Cantonment.—Cawnpoor, 27th February, 1851. 


Members—Captain G. 


FIRST SECTION. 
President—Major C. Troup. 


R. Sippons, Captain T. Ripper, Lieutenant R. Wnovcuton, 


Syup Nasi Ati Knan, Deputy Magistrate. 





Names of and Valuation by 
Owners, 


1. Ghoolameekhan 
(Valuation, 
208 rs. 12a. 9p.) 


2. Gungadeen... : 
(Valuation, 200 7s +) 


3. Sewa Ram ; 
(Valuation, "200 re 5 


4, Muddun Mohun 
(Valuation, 550 rs.) 


4. Deoke Nundun : 
(Valuation, 1,200 rs. :.) 


6. Santoo 
(Valuation, 136 rs.) 





Description. 


15 rooms; average dimensions about 14} hy 
8 feet; walls of 8 rooms of kutcha pukka 
masonry, remainder of mud; height of walls 
about 13 feet ; roofs of 14 kutcha, and 1 of 
pukka, bad, and remainder in pretty good 
order. 

7 rooms; average 11’ by 8’; 5 kutcha roofs on 
wall 10’ high, 2 tile roofs on walls 83’ high ; 
walls of mud, front wall on posts. 


5 rooms; average 93’ by 8’; 4 kutcha roofs on 
walls of mud 10’ high, 1 roof of tiles; 
front wall of kutcha pukka masonry, in good 
order. 

4 rooms ; average 13}' by $}'; 2 roofs kutcha 
on mud walls, and 2 tile roofs ditto ; 2 tiled 
sheds in rear of rooms. 


12 rooms; average 194’ by 7’; 4 kutcha roofs 
on mud walls, 1 of thatch and the rest 
of tile. 


9 rooms; average 123’ by 7’; 5 kutcha roofs, 
4 tiled; walls of mud; 1 kutcha pukka well 
3 feet diameter. 





Remarks by the Committee. 


Owner not present; 1,740 superficial 
feet, at 8 rs. per 100, equal to 
139 rs. 3a. 2 p.; cost for labour, 
at 3 rs. per 100 superficial feet, 
52 rs. 3a. 2 p. 


Owner present; 616 superficial feet, 
at 77s. per 100, part of house, &c., 
only to be taken for canal line, equal 
to 43 rs. la. 11 p.; cost of labour, 
at 2rs. 4a. per 100, 13 rs. 13.4. 9p, 

Owner present ; 380 superficial feet, at 
10 rs. 8a. per 100, equal to 407s. ; 
labour, at 2rs. 8 a. per 100, 97s. 8a. 


Owner present ; 556 superficial feet, at 
107s. per 100, and 3 for a well, equal 
in all to 587s. ; labour, at 278. Ba. 
per 100, 12 rs. Ida. 

Owner present; 1,638 superficial feet, 
at 10 rs. per 100, equal to 1637s. 
12a. 9p.; labour, at 2 rs. 8a. per 
100, 40 rs. 15a. 2p. 

Owner present; 7874 superficial feet, 
at 6Grs. per 100, with a well at 
57s. equal to 527s. 4a.; labour, 
at 2rs, 8a., 19 rs. 10a, 10p. 
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Names of and Valuation by 


Owners, 


7. Boodhoo 


10. 


11. 


12. 


13. 


14. 


15. 


16, 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


(Valuation, 500 rs.) ; 


. Goolall 


(Valuation, 175 rs.) 


. Jemadoss 


(Valuation, 941 rs.) 


Sadoo ... ws oe 
(Valuation, 227 rs.) 


Dunkee sas aie 
(Valuation, 2,000 rs.) 


Munsa Ram ... ae 
(Valuation, 300 rs.) 


Bheeka ane ibe 
(Valuation, 110 7's.) 


Nunha... ee Be 
(Valuation, 50 7s.) 


Sewa ... ae see 
(Valuation, 180 rs.) 


Pursothom and Davedeen 
(Valuation, 800 rs.) 


Goolah... ate er 
(Valuation, 507s.) 


Jorawur me ite 
(Valuation, 400 rs.) 


Nuthoo eet res 
(Valuation, 105 rs.) 


Byjoo ... oie ive 
(Valuation, 65 rs.) 


Kulean ies - 
(Valuation, 65 rs.) 


Kashee Doss ... she 
(Valuation, .) 


Pertab... wa us 
(Valuation, 135 rs.) 


Description. 


16 rooms; average 14}’ by 7’; 9 roofs of thatch, 


and the rest of tiles, on mud walls, in tolerable 
order, about 9’ high. 


10 rooms; average 19’ by 9’; 6 kutcha roofs, 
rest of tiles; mud walls in good order. 


46 rooms; average 153‘ by 7’; 34 kutcha roofs, 
and 12 of tiles; walls of mud. 


7 rooms; about 12’ by 63’; 6 roofs kutcha, 
1 tiled; 2 rooms are 2 stories high, on mud 
walls. 


17 rooms; average 15}' by 64’; 1 roof tiled, 
and rest mud, on mud walls. 


9 rooms; about 16’ by 7’; roofs all kutcha on 
mud walls. 


3 rooms; about 123’ by 6’; roofs kutcha, 1 
fallen in; walls mud. 


3 rooms; average 7’ by 5’; roofs mud on mud 
walls. 


2 rooms; about 12’ by 6}’; roofs mud, thatch; 
chopper attached ; walls of mud, old. 


15 rooms; average 154’ by 7’; 7 roofs 
kutcha, and 8 tiled walls of mud, not in good 
order. 

7 rooms; about 163’ by 84’; 4 roofs kutcha, 
3 tiled; walls of mud, not in good order. 


13 rooms; about 124’ by 63’; 5 roofs kutcha, 
and rest tiled; walls mud, and not in good 
order. 

3 rooms; about 4}’ by 73’ 


5 rooms; about 11’ by 8'; roofs kutcha, and 
walls mud. 


4 rooms; average 22' by 6}’; 1 roof kutcha, 
3 tiles; walls mud. 


17 rooms; about 10’ by 7’; 15 roofs kutcha, 
and 2 tiled; walls of mud; foundations of 
1 wall kutcha pukka, in tolerable order. 


5 rooms; average 11}’ by 64’; 3 roofs kutcha, 
and 2 tiled; walls of mud, not in good order. 


Remarks by thd Committee. 


SS 


Owner present; 1,624 superficial feet, 


at 7 rs. per 100, equal to 
113 rs. 10a. 10p.; labour, at 
2rs.4a., 367s. 8a. 7p, 

Owner present; 1,530 superficial 


feet, at 7rs. per 100, equal to 
1077s. la. 7 p.; labour, at 27s. 8a., 
387s. 4a. 

Owner present ; 4,991 superficial 
feet, at Grs. per 100, equal to 
299 rs. 7a. 3p.; labour, at 27s, 
997s. 14a. Dp. 

Owner not present; 637 superficial 
feet, at 77rs. 8a. per 100, equal to 
477s. and a well and upper story 
at back, 13 rs., equal to 6073.; 
labour, at 27s. 8a., 157s. 144, 

Owner present; 1,712 superficial feet, 
at 12 rs. per 100, equal to 250rs.; 
labour, at 3rs., 51 rs. 4a. 

1,008 superficial feet, at 7 rs. per 100, 
equal to 707rs. 8a.; labour, at 
27s. 8a., 257s, 

225 superficial feet, at 6rs. per 100, 
equal to 137s. 84.; labour, at 27s., 
47s. 8a.; a small portion of the 
house only taken. 

105 superficial feet, at 77s. per 100, 
equal to 77s. 5a. 7p.; labour, at 
27s. Ba., 27s. 5a.; very small por- 
tion only taken. 

225 superficial feet, at 8rs. per 100, 
equal to 187s.; labour, at 2 rs. 8a., 
5 rs. 10 a.; a small part of the 
house only taken. 

1,627} superficial feet, at Grs. 8a. 
per 100, equal to 105 rs. 124.; 
labour, at 2rs., 327s. Ba. Ip. 

9812 superficial feet, at 57s. 8a. per 
100, equal to 53rs. 15a.; labour, 
at 2rs., 19 rs. 10a. 

1,056 superficial feet, at 5 rs. per 100, 
equal to 73 rs. 15a.; labour, at 
2Qrs. 8a., 26rs. 6a. 

326 superficial feet, at Gre. 8a. per 
100, equal to 21rs. 3a,; labour, 
at 2rs. 8a., 87s. 24. 

440 superficial feet, at 67s. per 100, 
equal to 2673. 6a.; labour, at 
2rs. 8a., ll rs. 

572 superficial feet, at 57s. per 100, 
equal to 287s. 9a. 7p.; labour, at 
Ir. 8a., Bre. 8a. 

1,190 superficial feet, at 9 rs. per 100, 
equal to 107 rs. la. 7Tp.; labour, 
at 3rs. 357s. lla. 2p, ; owner 
absent. 

373 superficial feet, at 5 rs. per 100, 
equal to 18 rs. 10a. 6p.; labour, at 
lr. 8a. 5rs. 8a. 
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24. 


25, 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


Names of and Valuation by 
Owners. 


Chinta.. 
(Valuation, 150 rs. a 


Rambux aoe 
(Valuation, 10 rs. a 


Dullee.. 
Govind 
Doorjun 
Khoodabux 
Deena... 
Subsook 


(Valuation, 50 rs. ) 


Narain Doss ... 
(Valuation, 412 rs. ;. 


(Valuation, 60 rs. )- 
(Valuation, 60 rs.) 
(Valuation, 607s.) _ 
(Valuation, 80 rs.) 


(Valuation, 60 rs. 7 


Description. 
4 rooms; about 13’ by 8’; 2 rooms of 2 stories; 
1 roof kutcha and 3 tiled; walls of mud. 
1 room; 18’ by 7‘; roof tiled; walls mud.. 
3 rooms; 102’ by 63‘; 1 roof mud, and 2 of 
tiles; walls mud, not in good order. 


3 rooms; 103’ by 5’; 2 roofs kutcha, and 1 
tiled; also a tiled shed; walls mud. 


8 rooms; 13’ by 7’; 1 room 2 stories, 4 roofs 
tiled, and 1 mud, dilapidated; walls mud. 


3 rooms; 14’ by 74’; 2 mud roofs, and 1 tiled; 
mud walls, in bad order. 


2 rooms; 214’ by 63’; 1 kutcha and 1 tiled 
roof; mud walls, not in good order. 


2 rooms; 103’ by 6’; roofs kutcha; walls of 
mud. 


3 rooms; 12’ by 7’; in bad order 


(Signed) ©. W. Horcnimson, Lieutenant, (Signed) 
. Executive Engineer, (Signed) 

6th Division, Ganges Canal. (Signed) 

(Signed) T. Asanurnuam, Brigadier, (Signed) 


Commanding the Station. 


Attending the Committee— 


(Signed) 


(Signed) 
(Signed) 


Remarks by the Committee. 


520 superficial feet, at 57s. per 100, 
equal to 267s, 1a.; labour, at 27s., 
107s. 6a. 4p. 

1393 superficial feet, at 5rs. per 100, 
equal to 67s, 15 a@.; labour, at 
lr. 8a., 2rs.; owner absent. 

209 superficial feet, at 57s. per 100, 
equal to 107s. 7a. 2p.; labour, at 
lr. 8a, 3rs. 2a. 

630 superficial feet, at 57s. per 100, 
equal to 3817s. 8a.; labour, at 27rs., 
127s. 9a. Tp. 

455 superficial feet, at 5rs. per 100, 
equal to 227s. 12 a.; labour, at 2 rs., 
9rs. La. Tp. 

315 superficial feet, at 5rs. per 100, 
equal to 157s. 12a.; labour, at 
lr. 8a. 47s. 12a. 

2793 superficial feet, at 6rs. per 100, 
equal to 167s. 10a. 9p.; labour, at 
2rs., 57s. 9a.; a portion of house. 

126 superficial feet, at 7 rs. per 100, 
equal to 87s. 13 4.; labour, at 
2rs. 8a., ; portion of house. 

Owner not present; 250 superficial 
feet, at 57s, 127s. 8a.; in ruins; 
part at rear occupied, sheds. 


C. Troup, Major, President. 

T. Rmpett, Captatn, 

G. R. Suwpons, Captain, Members. 
R. Wrovuauton, Lreut., 


Joun Extot, Lieutenant, Temporary Assistant, 6th Division, Ganges Canal. 
Geo. Sim, Lieutenant, Officiating Executive Engineer, 7th Division, Public Works. 


Nasir ALLY Kaan. 
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Survey Report of a Committee assembled by order of the Brigadier Commanding the Station of Cawnpoor 
to Survey and Value certain Buildings and Property which come in the line required for the Ganges 
Canal through the Suddur Bazar and Cantonments.—Cawnpoor, 4th March, 1851. 


SECOND SECTION. 


President—Major C. Troup. 


Members—Captain G. R. Sippons, Captain T. Rippext, Lieutenant R. Wrovexton, 
Syrup Nasik Atti Kwan, Deputy Magistrate. 





Names of and Valuation by 


Owners. 


1. Ummeersing ... 


10. 


11. 


12. 


13. 


(Valuation, 3,0007s.) 


. Dhunee 


(Valuation, 150 rs.) 


. Oodyt ... 


(Valuation, 75 rs.) : 


. Doorjun ue 


(Valuation, 507s.) = 


. Doorga 


(Valuation, 90 rs.) 


. Puorma 


(Valuation, 75 r3.) " 


. Purtab 


(Valuation, 300 rs.) 


. Bullooaha 


(Valuation, 67 rs.) = 


. Pershad ot sae 


(Valuation, 15 rs.) 


Toola ... te ue 
(Valuation, 80 rs.) 


Ghasee oe ts 
(Valuation, 132 ra.) 


Munniram_ ... ea 
(Valuation, 80 rs.) 


Cheda ... ise wea 
(Valuation, 100 rs.) 


Description. 


43 rooms; average 10’ 3” by 84’; 33 rooms of 
kutcha roofs, the rest of tile, on walls 113’ 
high; 1 wall of 13 rooms, and 2 of 2, of 
kutcha pukka masonry, and of the rest of 
mud, in fair order; 1 buttress on the side of 
the tank of kutcha pukka masonry, 5’ by 9’ 
by 55’, 

8 rooms; average 15’ by 64’; 5 roofs of 
kutcha, the rest of tile on mud; walls 9}’ 
high, in fair order; 1 shed with tile roof. 

5 rooms; average 15’ by 7'; 3 roofs of kutcha 
(1 in ruins), and the rest tiles, on mud walls 
10}' bigh, in bad order. 

4 rooms; average 12’ by 7}'; 2 kutcha roofs, 
the rest tiled, on mud walls about 7’ high, in 
bad order; 2 small sheds, 1 tiled, the other 
thatched. 

4 rooms; average 7}’ by 44’; 2 kutcha roofs 
and 2 tiled, the latter one of 2 stories; walls 
mud, about 12 feet high, in fair order. 


5 rooms; average 134’ by 7’; 2 kutcha roofs, 
the other tiled, on mud walls about 8’ high, 
in bad order. 

9 rooms; average 16’ by 74’; 4 kutcha roofs, 
the rest tiled, on mud walls about 9’ high, 
in fair order. 

2 rooms; average 21’ by 84’; 1 kutcha, the 
other tiled roof; mud walls about 10’ high, 
in fair order. 

1 room, 9}’ by 63’, with tiled roof; mud walls 
64' high, in bad order. 


6 rooms; average 9} by 17}; 1 kutcha roof, 
the others tiled, on mud walls about 8 high, 
in bad order. 

4 rooms; average 10}’ by 53’; 1 roof kutcha, 
the others tiled; mud walls about 7’ high, 
in fair order; 2 rooms with 2 stories. 

3 rooms; average 64° by 54’; 2 of 2. stories, 
with tiled rvofs, the other of kutcha; mud 
walls about 134' high, in fair order. 

4 rooms; average 10’ by 5’; kutcha roofs, 
walls of mud, about 10 feet high, in bad 
order; also 2 tiled roof sheds. 


Remarks by the Committee, 


1,105 superficial feet, at 12 rs. per 100, 
equal to 182 rs. 104.; 2,550, at 77s. 
178 rs. 8a.; kutcha pukka revet- 
ment, 55’ by 9’ by 5’, at Grs,, 
l4rs. 8a.: total, 459 7s. 104.; 
labour, at 2rs. 8a, D1 rs. 5a; 
part only required. 

780 superficial feet, at 5 7s. per 100, 
equal to 39 rs.; labour, at Ir. 8a., 
llrs. 12a. 

525 superficial feet, at 4 rs. per 100, 
equal to 21 rs.; labour, at lr. 84., 
7 rs. 12a.; in bad order. 

360 superficial feet, at 3rs. per 100, 
equal to 107s.; labour, at lr. 8a, 
57s. 4a.; in bad order. 


130 superficial feet, at 5rs. per 100, 
equal to 6 rs. 12a.; labour, at 
lr. 8a. lr. 12a.; in very bad 
order. 

472 superficial feet, at 3rs, 8a. per 
100, equal to 16rs. 8a. ; labour, 
at lr. 8a, 77s. 

1,080 superficial feet, at 7 rs. per 100, 
equal to 75rs. 8a.; labour, at 
2rs. 8 a., 27 73.5 in good order. 

346 superficial feet, at 47s. per 100, 
equal to 13rs, 4a.; labour, at 
lr. 8a, 57s. 4a. 

62 superficial feet, at 47s. per 100, 
equal to 27s. 3a.; Jabour, at 
lr. 8a, 14a, 

971 superficial feet, at 473. per 100, 
equal to 38rs, 84a.; labour, at 
17. 8a, 147s. 8a. 

235 superficial feet, at 678. per 100, 
equal to 15 rs. 4.4. ; labour, at 2 7%., 
4rs. 9a. 

150 superficial feet, at 7 rs. per 100, 
equal to 10 rs. 8 a.; labour, at 079, 
7 rs. Ba. 

227 superficial feet, at 67s. 8a. per 
100, equal to llrs. 12 4.; labour, 
at 2rs., 4 re. 8 a. 
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Names of and Valuation by 


14. 


15, 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 
24, 


25. 


26. 


27. 


28. 


29, 


30. 


31. 


32. 


388. 


Owners, 


Buddoollah 


(Valuation, 110 rs. y ; 


Doora . 


Bheekha 


(Valuation, 32 rs. ; 7 


Dhunowri 


(Valuation, 201s. ) ~ 


Munsa 


Madar and Dhore 
(Valuation, 12 7s.) 


Bullooa ee oe 
(Valuation, 30 rs. ) 
Bissumber “6 aoe 
(Valuation, 407s.) 
Ramzan * me 
(Valuation, 45 rs. ) 
Polaz ... os or 
(Valuation, ) 
Sadharce eee a 

(Valuation, 200 rs.) 
Nugnoo : ee 
(Valuation, 80 rs. ) 
Chedah ee 
(Valuation, 25 rs. y 
Ramzan . os 
(Valuation, 50 rs. ) 
Dhunnee * * 

(Valuation, 150 rs. ) 
Gunsamsing ... és 

(Valuation, 105 rs. ) 
Esurie ove 

(Valuation, 95 re. ) 
Sahtawan ee ses 

(Valuation, 100 rs.) 
Sadhar ies 

(Valuation, 90 re, ) 
Chand 


(Valuation, 3007s.) 


(Valuation, "98 rs.) - 


(Valuation, 300 r8. ‘> 


Description. 


6 rooms; average 14}’ by 63’; 3 kutcha roofs, 
2 tiled and 1 thatched; mud walls about 9}' 
high, in bad order. 

5 rooms; average 12’ by 6’; 4 kutcha and 1 
tiled roof; mud walls about 8' high, in bad 
order, 

2 rooms; average 16}’ by 163’; kutcha roofs 
on mud walls about 83’ high, in bad order; 
1 roof nearly in ruins. 

5 rooms; 103’ by 6’; 3 kutcha and 2 tiled 
roofs; mud walls 7’ high, in very bad order. 


3 rooms; average 163’ by 6}'; 2 kutcha and 
38 tiled roofs; mud walls about 7’ high, in 
bad order. 

1 room; 84’ by 7}’; tiled roof; walls mud, 
about 6’ high, in very bad order; 1 tiled 
shed. 

l room; 23’ by 9#'; tiled roof, on mud walls, 
74’ high, in bad order. 

ditto. 


1 room; 153’ by 64’; — ditto, 


2 rooms; 13}’ by 8’; tile roofs; mud walls 10’ 
high, in bad order. 


Part of a side wall of the house; 6’ in height; 
mud; in fair order. 

6 rooms; average 124’ by 73’; tile roofs; mud 
walls 7} high, in fair order. 


6 rooms; 153’ by 73’; 
in fair order, 73‘ high. 


tile roofs; mud walls, 


3 rooms; 199’ by 6’; kutcha roofs; mud walls, 
83 feet high, in bad order. 


3 rooms; 17}’ by 8’; tile roofs on mud walls 
10 feet high, in bad order. 


9 rooms; 12’ by 6}’ ; 3 of kutcha, the rest tile 
roofs; on 2 stories ; rooms mud walls, 9}' 
high, in bad order. 

2 rooms; 22’ by 10’; tile roofs, mud walls, 
114' high, in bad order; rooms 2 stories, 


5 rooms; 153’ by 54’; one of 2 stories; mud 
walls, 93’ high, in bad order, tile roofs. 


6 rooms; 134’ by 6’; 2 kutcha, the rest tiled 
roofs; mud walls, 7‘ high, 1 with a kutcha 
pukka foundation, 194’ by 6’. 

4 rooms; 134’ by 74’; 1 kutcha, the rest tiled 
roofs; 1 room with 2 stories; mud walls, 64’ 
high, in bad order. 

5 rooms; 193’ by 6}'; 1 kutcha, the rest tiled 
roofs; 1 room 2 stories ; mud walls, 10’ high, 
in fair order. 


Remarks by the Committee. 


444 superficial feet, at 5 rs. per 100, 
equal to 227rs. 2a.; labour, at 
Ir. 8a., Grs. 9a.; in very bad order. 

360 superficial feet, at 57s. per 100, 
equal to 18 7s.; labour, at lr. 8a., 
Srs. 6a. 

214 superficial feet, at 4rs. 8a. per 
100, equal to 97s. Ba. ; labour, at 
lr. 8a, 37s. 4a. 

315 superficial {vet, at 47s. per 100, 
equal to 127s. 8a.; labour, at 
lr. 8a, 47s. 12a, 

300 superficial feet at 7 rs. per 100, 
equal to 21 7s.; labour, at 27s., 67s. 


61 superficial feet, at 47s. per 100, 
equal to 27s. 8a.; labour, at 2rs., 
Ir. 3a 

224 superficial feet, at 47s. per 100, 
equal to 8rs. 15a.; labour, at 
lr. 8a., 37s. 5a. 

99 superficial feet, at 5rs. per 100, 
equal to 47s. 15 4.; labour, at lr. 
8a., lr. 8 a.; a portion only taken. 

212 superficial feet, at 57s. per 100, 
equal to 10 rs. 8a,; labour, at 
lr. 8a, 3rs. 12a.; in bad order. 


540 superficial feet, at 6 rs. per 100, 
equal to 32 rs. 4a.; labour, at 2 rs., 
10 rs. 12 a. 

651 superficial feet, at 47s. per 100, 
equal to 267s.; labour, at lr. 8a., 
97. 12.a.; in bad order, 

355 superficial feet, at 5 rs. per 100, 
equal to 177s. 124.; labour, at 
lr. 8a., 57s. 5a. 

408 superficial feet, at 4rs. per 100, 
equal to 167s. 2.4.; labour, at 17. 
8a., 6 rs. 1a; in bad order. 

675 superficial feet, at 57s. per 100, 
equal to 33 rs. 12 a. ; labour, at 2 rs., 
13 rs. 8a. 

440 superficial feet, at 7 rs. per 100, 
equal to 30 rs. 12a.; labour, at 2rs., 
8rs. 134. 

426 superficial feet, at 4 rs, per 100, 
equal to 17 rs.; labour, at lr. 8a., 
6rs. 3a. 

492 superficial feet, at 4rs. per 100, 
equal to 19rs. 10a.; Jabour, at 
lr. 8a., 7rs. la. 

405 superficial feet, at 5rs. per 100, 
equal to 207s. 1a.; labour, at lr. 
8a., 6 rs. 

601 superficial feet, at 5rs. per 100, 
equal to 30rs., x wall at 10rs., 
40 rs.; labour, at lr. 84., Irs. 6a. 
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Names of and Vatuation by 
Owners. 


34, Cheda ... ne a 
(Valuation, 1007s.) 


35. Goordial ies des 
(Valuation, 40 rs.) 


36. Fakeeraz 365 et 
(Valuation, 64 rs.) 


37. Mukooa re ans 
(Valuation, 31 rs.) 


38. Cheda... ot. PE 
(Valuation, 36 rs.) 


39. Soobba <e wee 
(Valuation, 15 7s.) 


(Signed) C,. W. Hurcnwson, Lieutenant, (Signed) 
Executive Engineer, (Signed) 

6th Division, Ganges Canal. (Signed) 

(Signed) T. Asnpurnuam, Brigadier, (Signed) 
Commanding the Station. (Signed) 


Description. 





7 rooms; 14}’ by 64’; 1 kutcha, the rest tile 
roofs; mud walls, 6’ high, in bad order. 


2 rooms; 15%’ by 8}'; tile roofs; mud walls, 
6' high, in bad order. 


4 rooms; 14}’ by 6’; 2 kutcha and 2 tile 
roofs ; mud walls, 9 feet high, in fair order ; 
north-west walls, plinth, and foundations 
of kutcha pukka masonry 6 feet deep, and 
pukka plaster. 

1 room; 8}' by 63’; kutcha roof; mud walls, 
8’ high, in fair order. 


3 rooms; 13’ by 6’; 1 kutcha, the rest tiled 
roofs; mud walls, 7} feet high, in bad order. 


2 rooms; 133’ by 63’; 1 kutcha, the others 
tile roofs; mud walls, 7’ high, in bad order. 


Attending the Committee :— 


(Signed) 
(Signed) 


Remarks by the Committee. 


a 


633 superficial feet, at 57s. per 100, 
equal to 317s. 8 a.; labour, at 17. 
8a., Irs. 8a. 

260 superficial feet, at 37s. per 100, 
equal to 7rs. 124.; labour, at lr, 
8a., 3rs. 14a. 

342 superficial feet, at 7 rs. per 100, 
equal to 23 rs. 13 a.; labour, at 27s., 
6rs. 134. 


56 superficial feet, at 4rs. per 100, 
equal to 27s. 4a.; labour, at lr. 
8a., 134. 

263 superficial feet, at 4rs. per 100, 
equal to 10rs. 84.; labour, at 1r. 
8a, 3rs. lda. 

172 superficial feet, at 37s. per 100, 
equal to 5rs. 2a.; labour, at 17, 
lr. lla. 


C. Troup, Major, President. 
G. R. Swwpons, Captain, 

T. Ripvett, Captain, 

R. Wroceaton, 8.A.C.G., 
Nasir Ati Kuan, 


Members. 


Joun Extot, Liewtenant, Temporary Assistant, 6th Division, Ganges Canal. 
Geo. Siu, Lieutenant, Officiating Executive Engineer, 7th Division, Public Works. 


Survey Reronr of a Committee appointed by order of the Brigadier Commanding the Station of Cawnpoor 
to Survey and Value certain Buildings and Property which come in the line required for the Ganges 
Canal through the Suddur Bazar and Cantonment.—Cawnpoor, 8th March, 1851. 


THIRD SECTION. 
President—Major C. Trovp. 


Members—Captain G. R. Swvons, Captain T. Rippevt, Lieutenant R. WRrouGHTON. 
Syup Nasir Aut Kaan, Deputy Magistrate. 
ee ee ee 


Names of and Valuation by 
Owners. 


1. Ghunsam Sing zee 
(Valuation, 3,200 rs.) 


2. Ramlall and Poorun ... 
(Valuation, 100 rs.) 


Deacription. 





44 rooms; average, 15’ by 62’; 10 of tile, 
and the rest of kutcha roofa but 3, which are 
of pukka ; 4 roomsare 2 stories high; about 
165 feet length of wall 11} feet high, and 
foundation is of kutcha pukka masonry and 
the rest of mud; 2 tile sheds, average 31’ 
by 8?', on mud pillars, in fair order. 

3 rooms; average 8' by 64’; of kutcha roof; 
walla mud, about 9 feet high, in bad order. 


Remarks by the Committee. 





The whole to be taken, equal to 
1,000 rs.; labour, 200 rs. 


150 superficial feet, at 67s. per 100, 
equal to 9ra.; labour, at 2Qr8., 378.; 
only a portion taken. 
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Names of and Valuation by 


10. 


11. 


12. 


13. 


14, 


15. 


16. 


17. 


18. 


19. 
20. 


Owners. 


. Chand Khan ... 


(Valuation, 30 rs. )- 


. Gderaj 


(Valuation, : 
1,500 rs.) 


. Simboo 


(Valuation, 
1,000 rs.) 


. Heera Lall_... 7 
(Valuation, 210 rs. J 


. Dullee . 
(Valuation, 225 rs. ) 
. Khialee - ; 
(Valuation, 325 rs. ) 


. Gungapurshad ies 
(Valuation, 30 rs.) 


Jowaher Lall . 


(Valuation, 400 rs. ) ) 


Choonnee 


(Valuation, 175 rs, ) 3 


Bukhtawur 


(Valuation, 200 rs.) 


Luskurree 


(Valuation, "20 rs. ) “ 


Gain Chund 


(Valuation, 4G re. ) >. 


Mohunlall 


(Valuation, 250 rs. ) ) 


Rampersand 


(Valuation, 60 rs. ) ae 


Muddarbux 


(Valuation, 375 rs. ) 


Rampersand 
(Valuation, 


Onsuree 


(Valuation, 200 rs. ) 


Chutooree 
(Valuation, 
1,225 rs.) 


VOL. I. 


150 rs.) 


2 


Description. 


rooms; average 113’ by 63’; of kutcha roof; 
walls, mud, about 2 feet high, in bad order. 


Tooms ; average 13’ by 63’; 3 of kutcha 
roof, and the fourth of pukka and 2 stories ; 
walls of one room of pukka kutcha masonry, 
and the rest of mud, in fair order, 


6 rooms; average 93’ by 53’; 3 of kutcha roof 


2 


2 


5 


4 rooms ; average 14’ by 5’; 


_ 


_ 


and 3 of pukka; 2 of the last are 2 stories ; 
walls about 12 feet high, of kutcha pukka 
masonry, in fair order. 

rooms ; average 103’ by 103’; of kutcha roof; 
walls of mud, about 13 feet high, in fair order. 


rooms ; 11}’ by 6}’; of tile roof; 2 stories; 
walls, ditto, ditto. 


rooms; average 9' by 5}'; 3 of kutcha roof 
and 2 of tile; 2 stories high; walls of mud, 
about 13 feet high, in fair order. 

room ; 17}' by 84’; of tile roof; walls, 
ditto, in bad order, 


rooms; average 11}’ by 6’; of kutcha roof, 
one 2 stories high; walls of mud, about 11 
feet high, in bad order. 

3 of kutcha roof, 
and 1 of tile; 2 stories high; walls, ditto. 


rooms; average 6' by 4’; 3 of kutcha roof, 
and 1 tile; 2 stories high; walls, ditto, ditto. 


rooms; average 8’ by 53’; of kutcha roof; 
walls, ditto, ditto. 


room; 164’ by 7’ ; of tile roof; walls, ditto, 
ditto. 


rooms; average 11’ by 54’; of kutcha roof; 
walls, ditto, ditto. 


room or grass shed; 19}’ by 54’; wall of 
mud, 9} feet high, in bad order. 


rooms; average 10’ hy 6’; of kutcha roof; 
2 story ; walls, ditto, 15 feet high, ditto. 


rooms; average 10}' by 52’; 1 of kutcha and 
the rest of tile roof ; walls, ditto, ditto. 


rooms; average 132’ by 54; of kutcha roof; 
walls, ditto, ditto. 

rooms; average 17’ by 7#'; 4 of tile, 1 of 
which is 2 story high roof, and the reat of kutcha ; 
walls of 2 rooms of kutcha pukka masonry, and of 
the rest of mud ; also foundations of pukke kutcha 
masonry, about 11 feet high, in fair order. 


Remarks by the Committee. 





152 superficial feet, at 5rs. per 100, 
equal to 7 7s. 9a. ; labour, at 17.8a., 
2rs. 4a.; a small portion taken. 

120rs. This valuation has been as- 
sumed on account of superior mate- 
rials and workmanship; and although 
part only is taken, it will destroy a 
greater part of the property not 
taken by canal officers. 

1507s, Valuation adjudged by com- 
mittee. 


210 superficial feet, at 127s. per 100, 
equal to 257s. 3a.; labour, 57s. 
4a.; only portion taken. 

A portion only to be taken; 281 
superficial feet, at 8rs. 8 a. per 100, 
equal to 287s. 13 a.; labour, at 27s. 
8a., 7 rs. (well, 57s.) 

Front portion only taken, at 8rs. per 
100, equal to 22rs. 10a.; labour, 
7 1s.; owner not present. 

A portion only taken; 142 superficial 
feet, at 4rs. 8a. per 100, equal to 
6 7s. 8a.; labour, atl 7.8a.,27rs.44. 

423 superficial fect, at 77s. per 100, 
equal to 297s. 9a.; labour, at 27s., 
8rs. 7 a. 

420 superficial feet, at 7 rs. per 100, 
equal to 29 rs. 6 a.; labour, at 2 rs., 
8rs. 7 a. 

144 superficial feet, at 107s. per 100, 
equal to 14 73.7 a. ; labour, at 2 7s. 
8a., 37s. Ta. 

135 superficial feet, at 5 rs. per 100, 
equal to 67s. 12 a@.; labour, at 1 r. 
8a, 2rs. 1a. 

115 superficial feet, at 57s. per 100, 
equal to 5rs. 12 a.; labour, at 17. 
8a. 17. 12a. 

A portion only taken; 176 superficial 
feet, at Grs. per 100, equal to 10 rs. 
9 a.; labour, at 27s., 3 rs. 8a. 

A small portion taken; 105 superfi- 
cial feet, at 57s. per 100, equal to 
5 rs.4.a.; labour, atl 7.8 a.,17.84. 

A small portion taken ; 240 superfi- 
cial feet, at 8rs. per 100, equal to 
197s. 4.a.; labour, at 2 rs. 8 a., 6 rs. 

A portion only taken; 210 superficial 
feet, at 6 rs. per 100, equal to 12 rs. 
9a.; labour, at 27s., 47s. 3a. 

453 superficial feet, at 973. per 100, 
equal to 407s. 14.4. ; labour, 9 rs. 
Merely compound and rear, valued, 
tiled; 527 superficial feet, at 4 rs. 
per 100, equal to 21 rs.; labour, at 

lr. 8a, 77s. lla. 


KEE 
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Names of and Valuation by 


21. 


22. 


23. 


24. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38, 


Owners. 


Rambux soe ee 
(Valuation, 700 rs.) 


Soobadar, surnamed 
Bundur-Walla. 
(Valuation, 250 rs.) 


Kulloo Mul 
(Valuation, .) 
Muneeram % ee 
(Valuation, +) 
. Mudarbur 


(Valuation, 50 rs.) : 


. Shamut Khan 


(Valuation, 36 rs.) 


Tlaheebur ‘ us 
(Valuation, 50 rs.) 


Juggurnauth ... sel 
(Valuation, 800 rs.) 

Sukhun a 
(Valuation, ‘) 


Gujjoo . ws 
(Valuation, ) 


Laoo ... ees eos 
(Valuation, 275 rs.) 


Bhola ... see eee 
(Valuation, 45 rs.) 


Sirdharee ‘ evs 
(Valuation, 150 re.) 


Bhageerut ... toe 
(Valuation, 335 rs.) 

Lodhee sae ase 
(Valuation, 276 rs.) 


Gaiadeen oe bs 
(Valuation, 800 rs.) 


Goobroy ee se 
(Valuation, 200 rs.) 


Persand sf ais 
(Valuation, 380 rs.) 





Description. 





6 rooms ; average 174’ by 8'; 3 of tile roof, 
and the rest of kutcha; walls of 3 rooms of 
kutcha pukka masonry, and the rest of mud, 
in fair order, about 8’ high. 

1 room (or his tomb); 9}’ by 9}'; of pukka 
roof; wall of pukka kutcha masonry, pukka 
plastered, about 113 feet high, in good order; 
3 other tombs in bad order. 

6 rooms; average 133’ by 82’; two of kutcha, 
and the rest of tile roof; walls of mud, about 
7 feet high; the 2 rooms of kutcha roof in 
good order, and the others in bad. 

4 rooms; average 8}' by 6’; 2 of kutcha roof, 
1 of tile, and 1 of grass; walls of mud, 7 
feet high, in bad order. 

2 rooms; average 14’ by 7’; of tile roof; walls 
of mud, 73 feet high, in bad order. 


5 rooms ; average 12’ by 63’; 1 of grass roof, 
and the rest of kutcha; walls, ditto, ditto. 


. | 3 rooms; average 164’ by 64’; 2 of kutcha 


and 1 of tile roof; walls, ditto, ditto. 


9 rooms; average 134’ by 6}'; 6 of tile roof 
and 2 stories high, and the rest of kutcha roof; 
walls of mud, about 11 feet high, in fair 
order. 

10 rooms ; average 93’ by 6’; 3 of tile roof, 2 
stories high, and the rest of kutcha; walls, 
of mud, ditto, ditto. 

2 rooms; average 15}’ by 64’; 1 of kutcha 
roof and the other of tile; walls of mud, in 
bad order; height of walls about 9’ feet. 

7 rooms; average 15’ by 6’; 5 of kutcha roof 
and 2 of tile, 1 of which is 2 stories high ; 
walls of mud, ditto, ditto. 

1 room; 153’ by 6’; of tile roof, 2 stories; 
walls of mud, 13 feet high, in fair order. 


6 rooms ; average 112’ by 64’; 2 of tile roof, 
and the rest of kutcha; walla of mud, 10 feet 
high, in bad order. One tile shed, 11’ by 5}. 

8 rooms ; average 10’ by 5}'; 4 of tile, and 
1 of grass, 2 stories, the rest of kutcha roof; 
walls of mud, in bad order, high, about 10 
feet. 

4 rooms; average 10}' by 7}'; 2 of tile roof, 
2 stories high, and the rest of kutcha roof ; 
walls of mud, 10 feet high, in good order. 

9 rooms; average 7’ by 6’; of kutcha roof; 
walls of mud, 11 feet high, in good order. 


8 rooma; average 94’ by 6’; of tile roof, oue 2 
story tile; walls 93’ feet high, in good order. 


18 rooms; average 13}' by 8’; 4 of kutcha 
roof, and the rest of tile; walls of mud, 7 feet 
high, in bad order. Three tile sheds, 26’ by 69’. 








Remarks by the Committee, 


ee 


828 superficial feet, at 11rs. per 100, 
equal to 91 rs.; labour, at 2 rs. 8 a, 
per 100, 20rs. 144. 


A tomb, &.; 1007s. 


698 superficial feet, at 3rs. per 100, 
equal to 34 rs, 15 a.; labour, at2rs., 
13rs, 15 a. 


198 superficial feet, at 4rs. per 100, 
equal to 7 rs. 14.,; labour, at lr. 
8a.,2rs. 14a. 

196 superficial feet, at 47s. per 100, 
equal to 7 rs. 13 a. ; labour, at Ir. 
8a., 27s. 14 4. 

390 superficial feet, at 27s. per 100, 
equal to 7 rs. 15a.; labour, at 17, 
37s. 15a. 

304 superficial feet, at 4 rs. per 100, 
equal to 127s. 3a. ; labour, at 17. 
8a. 4rs. 9a. 

1,080 superficial feet, at 307s. per 
100, equal to 324rs.; labour at 
5rs., 54a, 


570 superficial feet at 127s. per 100, 
equal to 68 rs. 8 a.; labour, at 47s., 
22 rs. 12 a. 

In very bad order ; 47s. 


630 superficial feet, at 87s. per 100, 
equal to 50 rs. 5 a.; labour, at37rs., 
18 rs. 15 a, 

186 superficial feet, at 7rs. per 100, 
equal to 13 rs.; labour, at 27s. 
3rs. 12a. 

454 superficial feet, at 57s. per 100, 
equal to 22 7s. 15 4.; labour, at 27s., 
9rs. 1a. 

660 superficial feet, at 107s. per 100, 
equal to 66 rs.; labour, at 27%, 
13 rs. 3a. 


445 superficial feet, at 1673. per 100, 
equal to 717s.; labour, at 378. 
13 rs. 5a. 

378 superficial feet, at 30 rs. per 100, 
equal to 1137s, 6a.; labour, at 
4rs., 13 rs. 5a@., woodwork much. 

513 superficial feet, at 6 rs. per 100, 
equal to 3073. 12@.; labour, at 
Irs. 8a., 7 rs. 9a. 

1,908 superficial feet, at Grs. per 100, 
equal to 1147s. 8 a.; labour, at 2 rs., 
38 rs. 2 a. 
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Names of and Valuation by 


39. 


40. 


41. 


42. 


43, 


44, 


45, 


46. 


47. 


48. 


49. 


50. 


51. 


53. 


Owners, 


© 


Kooelee one 
(Valuation, "250 rs. ) 


Munherdoss ‘ ae 
(Valuation, 400 rs. ) 


Tilokee te ae 
(Valuation, 160 rs. ) 


Laoo ... ss 
(Valuation, 200 rs. ) 


Goordeen ‘ 
(Valuation, 350 rs. se 


Byjnauth eae 
(Valuation, 4, 000 r. rs. :.) 


Goolaba = 
(Valuation, 157 rs. ) 


Bhowaneedeen 
(Valuation, 700 rs. 7 


Goolab Khan Kotwal ... 
(Valuation, 800 rs.) 
Jhooma es 
(Valuation, 600 rs. ) 
Buldeo 
(Valuation, 500 rs. s 
Roshun Lall ... 
(Valuation, 650 rs. ) 


Herdoss 
(Valuation, ‘3, 5007 rs. $.) 


. Kamall 


(Valuation, 3, 000. rs. .) 


Rampersand ive 
(Valuation, ) 


THE GANGES CANAL. 


Description. 


6 rooms; average 13’ by 93’; 2 tile roof, and 
the rest of kutcha; walls, ditto, ditto, in bad 
order, one 2 stories. 

3 rooms ; average 84’ by 64’; 1 of kutcha roof, 
and the rest of tile; walls of one room of 
pukka kutcha masonry, the rest of mud, 
6’ high ; also foundations of pukka kutcha 
masonry, in fair order. 

9 rooms; average 133’ by 43'; 4 of tile roof, 
1 of which is 2 stories, and the rest of kutcha 
roof; walls of mud, 8 feet high, in bad order. 

5 rooms; average 19} by 64’; of kutcha roof; 
also 2 grass sheds supported on pillars of 
mud; walls of mud, 8}' high, in bad order. 

10 rooms; average 16}’ by 53’; 4 of tile roof, 
and the rest of kutcha; walls of mud, ditto, 
ditto. 

11 rooms; average 12}' by 5’; 2 of tile, 1 of 
pukka roof, 2 stories high, and the rest of 
kutcha roof; walls 285 feet long, and about 
15 feet high, of kutcha pukka masonry, as 
also the foundations, the rest walls of mud, 
in good order; part of the courtyard 24}’ 
by 8, pukka plastered. 

6 rooms ; average 10}’ by 8'; 1 of kutcha roof, 
and the rest of tile, of which 3 are 2 stories 
high; walls of mud, about 8 feet high, in 
very bad order. 

1] rooms; average 18’ by 63’; 2 of tile roof, 
and the rest of kutcha; walls of mud, 83’ 
feet high, foundations of a wall 51 feet long 
of pukka kutcha masonry, in fair order. 

8 rooms; average 16}' by 7}'; 3 of kutcha roof, 
and the rest of tile; walls of mud, 11} feet 
high, in bad order. 

9 rooms; average 93’ by 7; 6 of tile roof, 2 of 
which are 2 stories, and the rest kutcha; 
foundations of kutcha pukka masonry; walls 
of mud, about 10 fect high, in bad order. 

5 rooms ; average 15‘ by 7’; 2 of tile roof, one of 
which is 2 stories, and the rest of kutcha; 
walls of mud, 11 feet high, in bad order. 

7 rooms; average 11’ by 5’; of kutcha roof, 
half of which is 2 stories; walls about 56 feet 
long, and foundations of pukka kutcha ma- 
sonry, the rest of mud, in fair order. 

19 rooms; average 104’ by 63'; 7 of tile roof, 
and 2 of pukka, 2 storics, and the rest of 
kutcha; walls about 360 feet long, 104 feet 
high, of pukka kutcha masonry, and the rest 
of kutcha, in fair order. 

G rooms; average 12’ by 61’; 1 tile roof, 1 
pukka, and the rest kutcha; walls of 4 rooms 
and front one of pukka kutcha masonry, ag 
also the foundations ; the rest mud wall, about 
102 feet high, in fair order. 

All in ruins, but one wall of pukka kutcha 
masonry 243 feet long and 6? feet high. 
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Remarks by the Committee. 


450 superficial feet, at 8 rs. per 100, 
equal to 36rs.; labour, at 27s., 
Irs. 

150 superficial feet, at 20 rs. per 100, 
equal to 30rs.; labour, at 27s. 8a, 
3rs. 12a, a very small portion 
only taken. 


668 superficial feet, at 87s. per 100, 
equal to 53 rs. 6a.; labour, at 2 7s., 
I3rs. 4a. 

670 superficial feet, at Grs. per 100, 
equal to 40 rs. 4a.; labour at 17s. 8a., 
10 rs. 

934 superficial feet, at 87s. per 100, 
equal to 75 rs. 12 a.; labour, at 27s., 
18 rs. 8a. 

For all 1,000 7s.; labour, 200 7s. 


756 superficial feet, at 67s. per 100, 
equal to 457s, 4a.; labour, at 
lrs. 8a, l1rs. 5a, 


1,287 superficial feet, at 87s. per 100, 
equal to 1037s.; labour, at 27s., 
25 rs. 12a. 


942 superficial feet, at 67s. per 100, 
equal to 56 rs. 8a.; labour, at 2 rs., 
18 7s. 12 a. 

748 superficial feet, at 77s. per 100, 
equal to 527s. 4.a,; labour, at 2rs., 
157s. 


630 superficial feet, at 77s. per 100, 
equal to 447s. 2.4.; labour, at 27s., 
127s. 8a. 


For the whole 1,200 rs. ; 
250 rs. 


labour, 


532 superficial feet, at 607s. per 100, 
equal to 319 7s.; labour, at 827. 


One piece of wall and some bricks; 
only in an open plot, equal to 5 rs. 


KK 2 
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Names of and Valuation by 


54. 


56. 


57. 
58. 


59. 


60. 


61. 


62. 


63. 


Owners. 


Chatooree an 
(Valuation, 1 ,050 r rs. .) 


. Ujooddeea Persand 


(Valuation, 20 rs.) 


Persram . 
(Valuation, 1, 000 rs. =) 


Toonkeeram ... 
(Valuation, 1, 100 r: rs. ) 

Herdoss . 
(Valuation, 800 rs. ) 


Moonjeeram .. 
(Valuation, 10, 0007 rs. :.) 


Buldeo and Bukhtawur 
(Valuation, 10,000 rs.) 


Chubbasing 
(Valuation, 138 rs. ) 

Jeewun eee 
(Valuation, 50 rs. a 


Buldeo . 
(Valuation, 300 rs. a 


THE GANGES CANAL. 


[ APPENDIX N. 


eee 


Description. 


3 rooms; average 21} by 84’; one of tile and 
the rest of kutcha roof; walls of 2 rooms of 
kutcha pukka masonry, and of the other 
of mud, and in bad order, height about 
12 feet; one grass shed, 21}’ by 133’. 

2 rooms; average 16’ by 73’; one of kutcha 
roof, and the other of the walls of mud 
6 feet high, in bad order. 

5 rooms; average 92’ by 62’; of kutcha roof; 
walls of kutcha pukka masonry, in good 
order. 

7 rooms; average 11}’ by 81’; one of tile roof 
and the rest of kutcha; walls, ditto, ditto. 

5 rooms; average 214’ by 93’; of pukka roof; 
walls of kutcha pukka masonry 13} feet 
high; one outer wall 57 feet long, pukka 
plastered, in good order. 

15 rooms; average 143’ by 8’; 14 of pukka 
roof, 3 of tile; 7 are 2 stories high; walls 
of pukka kutcha masonry about 12 feet high, 
in fair order; two tile sheds 273' by 84’; 1 
pukka shed 12’ by 63’. 

11 rooms; average 13! by 84’; of kutcha roof; 
5 rooms; 2 stories; walls of pukka kutcha 
masonry about 15 feet high, in good order. 

5 rooms; average 13’ by 53’; one of kutcha 
roof, and the rest of "tile, 2 of which are 
2 stories high; walls of mud about 9 high, 
in fair order. 

8 rooms; average 113’ by 53’; one of tile, and 
the rest of kutcha; walls of mud about 9’ 
high, in bad order. 

5 rooms; average 14}' by 6}'; of kutcha roof 
but one, which is of tile roof, and 2 stories 
high; walls of mud about 84 feet high, in 
bad order. 


Remarks by the Committee. 





Value, equal to 170rs.; labour, 407s, 


240 superficial feet, at 37s. per 100, 
equal to 77s. 44.; labour, at 
lrs. 8a, 37s. 6a. 

Value, equal to 8507s.; labour, 80 rs. 


Value, equal to 6007s.; labour, 807. 


Value, equal to 1,000 7s.; labour, 
200 rs. 


Value, equal to 3,000 7rs,; labour, 
1,000 rs. 
Value, equal to 2,000 7s.; labour, 


680 rs. 


500 superficial feet, at 107s. per 100, 
equal to 50rs.; labour, at 4s, 
20 rs. 


180 superficial feet, at 77s. per 100, 
equal to 1078. 24. labour, at 
2rs., 3rs. 9a. 


(Signed) C. W. Hurtcainson, Lieutenant. (Signed) 
Executive Engineer, (Signed) 

6th Division, Ganges Canal. (Signed) 

(Signed) T. Asupurnuam, Brigadier, (Signed) 


Commanding the Station. 


Attending the Committee, 


(Signed) 
(Signed) 


C. Troup, Major, President. 
G. R. Smpons, Captain, 
T. Ripper, Captain, 

R. Wroueuton, Lieut., 


Members. 


Joun Ettot, Lieut., Temporary Assistant, Ganges Canal. 


Geo. Sm, Lieut., Officiating Executive Engineer, 7th Division, Public Works. 
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Survey Rerort of a Committee appointed by order of the Brigadier commanding the Station of Cawnpoor 
to Survey and Value certain Buildings and Property which come in the line required for the Ganges 
Canal through the Suddur Bazar and Cantonment.—Cawnpoor, 18th March, 1851. 


FOURTH SECTION. 
President—Major C. Troup. 


Members—Captain G. R. Sippons, Captain T. Rippex, Lieutenant R. WroucHrTon, 
Syup Nasir Atty Kuan, Deputy Magistrate. 





Names of and Valuation by 
Owners. 


1, Baneeram and Gun- 
gadeen, (Absent.) 
2. Nungoo 


(Valuation, 1,200 rs, 3.) 


8. Monjee Ram 
( Absent.) 


4, Thakoordoss 
(Valuation, 500 rs. 1 


5. Deena .. 
(Valuation, 2 000 rs. $.) 


6. Khemanund and Gunga- 
Bishun 
(Valuation, 4,000 rs.) 


7. Ramdial tee 
(Valuation, 400 rs. ) 


8. Humout Ram . 
(Valuation, 7, 000 rs. ) 


9. Poottoo : 
(Valuation, 2 000 rs. 3.) 


10. Rampersaud ... 
(Valuation, 600 rs. ‘ 


Description. 


2 rooms; average 18’ by 82’; 1 of tile and the 
other of kutcha roof; walls of kutcha 
pukka masonry, about 9 feet high, in fair 
order. 

14 rooms; average 103’ by 7’; of kutcha roof; 
6 of these are 2 stories, 3 of kutcha pukka 
masonry, and the rest of mud, about 9 feet 
high, in very bad order; also 2 tile sheds, 
11} by 7}. 

4 rooms; average 15’ by 93'; 2 of pukka roof, 
2 stories high, and the rest of kutcha; walls, 
kutcha pukka masonry, 11} feet high, in 
fair order; also 1 tile shed, 23’ by 7}’. 

7 rooms; average 17}’ by 63’; of kutcha roof; 
walls of mud, 103 feet high, in bad order. 


9 rooms; average 93’ by 69’; 3 of tile roof, 
and the rest of pukka; walls of 3 rooms of 
pukka kutcha masonry, and the rest of mud, 
10} feet high, in fair order; 1 tile shed, 
204' by 7}. 

4 rooms; average 17}’ by 73’; 2 of tile roof 
and 2 stories, and the rest of pukka roof; 
walls of kutcha pukka masonry, 11 5-4ths 
feet high, in fair order; 1 tile shed, 203’ 
by 73’. 

15 rooms; average 16}' by 63’; 2 of tile roofs 
2 stories high, and the rest of pukka and 
kutcha roofs; wall about 151 feet long and 
10} feet high, of kutcha pukka masonry, the 
Test of mud, in good order. 

10 rooms; average 16}’ by 84’; 6 of pukka 
roofs, 2 stories high; walls of kutcha pukka 
masonry, 1 side pukka plastered and 19 feet 
high, 2 of tile roofs, and the rest of kutcha 
pukka; walls of 4 rooms of mud, 10 feet 
high, in very good order. 

9 rooms; average 104’ by 6}; 7 roofs kutcha 
and 2 tiled; walls of kutcha pukka masonry, 
102 feet high, in good order. 

17 rooms; average 13?’ by 54’; of kutcha 
roofs; walls of 1 room of kutcha pukka 
masonry and the rest of mud, 9 feet high, in 
bad order; 1 tile shed, 103 by 7}'; 2 of 
kutcha roofs, in ruins. 


Remarks by the Committee. 


Owner not present; 311 superficial 
feet, at 107s. per 100, equal to 
31 rs. 2a,; labour, at 27s., 7rs. 12a. 


1,470 superficial feet, at 5 rs. per 100, 
equal to 73 rs. 8a.; labour, at 2 rs., 
29 rs. Ga. 


855 superficial feet, equal to 400rs.; 
labour, 100 rs. 


739 superficial feet, at 8rs. per 100, 
equal to 61lrs. 5a.; labour, at 
27s. 8a., 18rs. 7a, 6 p. 

Value, equal to 250 rs.; labour, 80 rs. 


Value, equal to 500 7s.; labour, 130 rs. 


Value, equal to 52073.; labour, 100rs. 


Value, equal to 2,3007r3.; labour, 
766 rs. 


Value, equal to 1187s.; labour, 


17 rs. 184. 


1,238 superficial feet, at 16 rs. per 100, 
equal to 207 7rs.; labour, at 4rs., 
49 rs. 8a. 
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Names of and Valuation by 
Owners. 


‘1. Bholanauth ... i 


(Valuation, 3,007.) 


12. Motee ... 


(Valuation, “413 rs.) 


13. Moona Lall ... wae 


(Valuation, 151 7s.) 


14. Russool is tee 
(Valuation, 50 7s.) 

15. Gungaram_.. one 
(Absent.) 


16. Khemchund ... 


(Valuation, 800 rs.) 


17. Bullee ... wee 


(Valuation, 2,000 rs.) 


18. Thundeeram and Soke- 
mun. 


(Valuation, 400 rs.) 


19 Toukee 


(Valuation, 400 73.) : 


20. Nund Kishore 


(Valuation, 200 rs.) 


21. Khoosal 


(Valuation, 800 rs.) 


22. Sumber 


(Valuation, 150 rs.) 


23. Rickhee 


(Valuation, 150 rs.) 


24, Oody Raj on ee 
(Valuation, 500 7s.) 


25. Doorgapersaud sth 
(Valuation, 5007s.) 


26. Gain Chund ... 
(Valuation, 200 rs.) 


27. Munsaram_..... ete 
(Valuation, 250 rs.) 


THE GANGES CANAL. 


Description. 


19 rooms; average 92’ by 6}'; 1 of tile and 
the rest of kutcha roof; walls of 5 rooms of 
kutcha pukka masonry and of the rest of 
mud, 11 feet high, in bad order; 1 tile shed, 
37’ by 72. 

11 rooms; average 12’ by 63’; 6 of tile and 
the rest of kutcha roof; walls of mud, 9 fect 
high, in bad order. 

2 rooms; average 16} by 5}'; roofs kutcha; 
walls of mud, 10‘ high, in bad order, 


1 room; 202’ by 10’; of tile roof; wall of mud, 
7 feet high, in bad order. 


6 rooms; average 183’ by 73’; 2 of tile roof 
and 2 stories high, and the rest kutcha; walls 
mud, 11 feet high, in fair order; 1 tile shed, 
15} by 63’. 

8 rooms; average 13’ by 54’; 2 rooms pukka, 
rest kutcha; wall about 62 feet long and 
83 feet high, of kutcha pukka masonry, rest 
of mud, in fair order. 

5 rooms; 19 by 43’; 2 of pukka roofs 
2 stories high, and rest kutcha; wall 35 feet 
long and 10 feet high, of mud, rest of kutcha 
pukka masonry, in good order. 

7 rooms; average 10}’ by 54’; two of tile roofs 
2 stories high, 2 of kutcha pukka, and rest 
kutcha roofs; walls of mud 10 feet high, in 
bad order. 

10 rooms; average 183’ by 6’; roofs kutcha; 
walls mud, about 10 feet high, in bad order. 


4 rooms; average 14}’ by 6}'; 3 roofs tiled 2 
stories high, and 1 kutcha; walla mud, in 
fair order. 

4 rooms; average 153’ by 5}'; roofs kutcha, 
3 two-storied ; walls mud, 15 feet high, in 
good order; walls of front room of kutcha 
pukka masonry. 

3 rooms; average 153’ by 6}'; roofs kutcha; 
walls of mud, 12 feet high, in bad order. 


1 room; 22}’ by 53’; roof tiled; walls mud, 
in very bad order. 


6 rooms; average 193’ by 8’; 1 roof tile, rest 
kutcha; walls of mud, 10 feet high, in bad 
order; 1 tile shed, 21}' by 7. 

6 rooms; average 172’ by 8}'; 1 roof kutcha, 
rest tile; walls mud, in bad order. 


7 rooms; average 16{’ by 73’; 2 kutcha roofs, 
rest tiles; walls mud. 


4 rooms; average 17’ by 73’; 2 kutcha roofs, 
rest tiles; walls mud. 
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Remarks by the Committee, 


- 


1,280 superficial feet, at 25 +s. per 100, 


equal to 800 7rs.; labour, at 47s, 
80 rs. 


891 superficial feet, at 7rs. per 100, 
equal to 6273. 11a.; labour, at2rs., 
177s. 14a. 

175 superficial feet, at 10 rs. per 100, 
equal to 177s. 8a.; labour, at 
27s. 8a., 475. 5a, 

207 superficial feet, at 57s. per 100, 
equal to 10 rs.; labour, at lr. 84, 
3 rs. 

832 superficial feet, at Grs. per 100, 
equal to 497s. 15a.; labour, at 
27rs., 16 rs. 9 a. 


554 superficial feet, at 307s. per 100, 
equal to 1667s. 2a@.; labour, at 
4rs., 22 rs. 4a. 


Value, equal to 850 rs.; labour, 116 rs. 


507 superficial feet, at 207s. per 100, 
equal to 101 rs. 7a.; labour, at 
2rs. 8a. 127s. 10a. 


1,110 superficial fect, at 10 rs. per 100, 
equal to 1l17rs.; labour, at 27, 84., 
27 rs. 124. 

534 superficial feet, at 8rs. per 100, 
equal to 427s. 104.; labour, at 
2rs. Ba, 1l3rs. 3a. 6p. 

Value, equal to 400 rs.; labour, 1007s. 


304 superficial feet, at 5rs. per 100, 
15 rs. 4a.; labour, at lr. 84, 
4rs. 8 a. 

130 superficial feet, at 57s. per 100, 
equal to Grs. 8a.; labour, at 
Ir. 8a, 197. 15a. 

1,078 superficial feet, at 157s. per 100, 
equal to I61lre. 1la@.; labour, at 
Bre, 82 rs. 5a. 

866 superficial feet, at 10 rs. per 100, 
equal to 86rs. 104.5 labour, at 
2Qrs. 8a, 2lrs. lla. 

879 superficial feet, at Trs. per 100, 
equal to G1 rs. 8a.; labow,, at 278. 
M7 rs. 8a. 

527 superficial fect, at Drs. per 100, 
equal to 477s. 7a.; labour, at 
Qrs. Ba, 187s. 2a. 
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Names of and Valuation by 





Owners. Description. 
28. Gungadeen.. 6 rooms; average 17}' by 7}; 2 tile roofs, 
(Valuation, 155 13.) 4 kutcha; walls mud. 
29. Goordial 3 rooms; average 203’ by 8’; 1 tile roof, and 
(Valuation, "500 rs.) 4 kutcha; wall 63 feet long, kutcha pukka, 
83 feet high, rest mud, in bad order; 1 tile 
shed, 204 "by 7. 
80. Junglee Soobadar . | 12 rooms; average 12' by 7’; 2 roofs kutcha, 
(Valuation, 260 rs.) and the rest of mud, in bad order; 1 tile 
shed, 28}' by 7. 
31. Seetul .. 6 rooms; average 15’ by 73’; 2 roofs tiled, and 
(Valuation, 500 rs.) 4 kutcha; 2 sheds, 25’ by 63’; walls mud, 
11 feet high, in bad order. 
82. Sheopersaud and Dabee- | 7 rooms; average 17’ by 8’; 4 kutcha and 3 
deen. tile roofs; also 1 tile shed, 174’ by 63’; walls 
(Valuation, 500 rs. Me mud, 11 feet high, in bad order. 
83. Goordial 7 8 rooms; average 103’ by 7’; 4 kutcha and 4 
(Valuation, ) tile roofs; walls as in preceding. 
34, Gungolee 1 room; 17’ by 93’; roof kutcha, and 1 tile 
(Absent.) shed, 17’ by 6}'; ditto. 
(Signed) C. W. Hurcumson, Lieutenant, (Signed) 
Executive Engineer, (Signed ) 
6th Division, Ganges Canal. (Signed) 
(Signed) TT. AsHpurnnam, Brigadier, (Signed) 
Commanding the Station. (Signed) 


Attending the Committee— 
(Signed) 
(Signed) 
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Remarks by the Committee. 


761 superficial feet, at 5rs. 
equal to 357s. ; labour, 
15 rs. 

660 superficial feet, at 207r9. per 100, 
equal to 1327s.; labour, at 37rs., 
19 rs. 13 a. 


per 100, 
at 27s., 


1,008 superficial feet, at 87s. per 100, 
equal to 807s.; labour, at. 27rs., 
20 rs. 

652 superficial feet, at 12 rs. per 100, 
equal to 78rs. 9a.; labour, at 27s., 
13 rs. 

952 superficial feet, at 15 rs. per 100, 
equal to 14279. 12a.; labour, at 
37s., 287s. Ba. 

588 superficial feet, at 107s. per 100, 
equal to 58 rs. 12 a.; labour, at 2 rs., 
llrs. lla. 

429 superficial feet, at 107s. per 100, 
equal to 427s. 14a.; labour, at 
2rs. 8a.,10rs. lla 


C. Troup, Major, President. 
T. Riwve.t, Captain, 
G. Sippons, Captain, 
R. Wroventon, Lieut., 
Nasir Atty Kuan, 


Members. 


Joun Eviot, Lieutenant, Temporary Assistant, Ganges Canal. 
Geo. Sim, Lieutenant, Officiating Executive Engineer, Public Works, Cawnpoor. 


Survey Rerort of a Committee appointed by order of the Brigadier Commanding the Station of Cawnpoor 
to Survey and Value certain Buildings and Property which come in the line required for the Ganges 


Canal, through the Suddur Bazar and Cantonment.—Cawnpoor, 19th March, 1851. 


FIFTH SECTION. 
President—Major C. Troup. 


Members—Captain G. R. Sippons, Captain T. Rippext, Lieutenant R. Wrovcaton, 
Syrup Nasir Ati Kuan, Deputy Afagistrate. 





Names of and Valuation by 


Owners. Description. 


1. Bukhtu 


Bf «| 3 rooms; average 12’ by 64’; 2 of tile, and 
(Valuation, 100 re.) 


1 of kutcha roof; mud walls, about 9’ high, 
in fair order; also a tile shed, 34}’ by 53.’ 

7 rooms ; average 10}’ by 7’; 6 of tiled roofs, 
3 of which are two-storied, the rest kutcha; 
walls 11 feet high, in fair order; a shed 
tiled roof, 18’ by 33’. 

3 rooms ; average 10} by 10}'; kutcha roofs; 
walls 10 feet high, of haan ‘pukka, i in good 
order. 


2. Baday and Bhowanee... 
(Valuation, 400 rs.) 


3. Jumna Dass and Motee 
Ram. 


(Valuation, 1,400 rs.) 


Remarks by the Committee. 


812 superficial feet, at 6 rs. per 100, 
equal to 187s. 12a.; labour, at 
lr. 8a, 47s. 9a, 

717 superficial feet, at 12 rs. per 100, 
equal to 86rs.; labour, at 3r2., 
217s. 8a. 


Value, equal to 750 rs.; labour, 250 rs. 
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Names of and Valuation by 


4. Muchul 


THE GANGES CANAL. 


Owners. Description. 





8 rooms; average 133’ by 6}'; 4 of tiled roofs, 
of which 2 are two-storied, and 4 of kutcha 
roof (one in ruins); mud walls 9 feet high, in 
bad order ; a shed, tile roof, 20}’ by 6’, 


(Valuation, 4007s.) 


5. Dhersing : +. | House in ruins ; 
(Valuation, ) 
6. Sheropersad ... 8 rooms; average 16}' by 63; 4 of which 


10. 


11. 


12. 


13. 


14, 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


. Gareel Doss 


(Valuation, 700 7s.) tiled, 2 of 2 stories, and 4 kutcha roofs (one 
in ruins); mud walls 9 feet high; also a tile 
shed, 16?’ by 5}. 

7 rooms; average 183' by 73’; 3 of tiled, and 
1 of kutcha roofs; mud walls, 10 feet high ; 
a tile shed, 292’ by 52. 


(Valuation, 900 rs.) 


. Chainsookh ... ++. | 12 rooms; 18}’ by 74’; 5 of tiled roofs, 3 of 
(Valuation, 700 rs.) which 2 storied, and 7 of kutcha; mud 
walls 10 feet high, in good order; a tile shed, 
28 by 52’. 
. Bisram ev es | 4 rooms; 12’ by 7?'; 2 of tiles, and 2 of kutcha 
(Valuation, 250 rs.) roofs; mud walls 9 feet high, in bad order; 
a tile shed, 12’ by 6’. 
Bindaram ue --. | 4 rooms; 11’ by 84’; 2 of tile and 2 of kutcha 
(Valuation, 200 rs.) roofs; mud walls 9 feet high, in bad order; 
a tile shed, 133’ by 6’. 
Sulsookh ie --» | 10 rooms; average 104’ by 53’; 4 of tiles, 1 
(Valuation, 425 rs.) of which has 2 stories, and 6 of kutcha roofs, 
1 of which also has 2 stories; mud walls, 
12 feet high, in fair order; and shed, 17} by 6’. 
Goordial za +.» | 7 rooms ; average 113’ by 7’; 3 of tiles and 4 
(Valuation, 600 rs.) of kutcha roofs; mud walls, 9’ high, in fair 
order; a tile shed, 23}’ by 6’. 
Shew Lall ... --» | 5 rooms; 173’ by 74’; 1 of kutcha, 4 tiled 
(Valuation, 300 rs.) roofs; mud walls, 9 feet high, in fair order; 
1 tile shed, 23’ by 6’. 
Kunhee aes «» | 10 rooms; 16} by 7’; 4 of tiled, and 6 of 
(Valuation, 350 rs.) kutcha roofs; mud walls, about 10’ high, in 
fair order; front pillars of kutcha pukka; a 
tiled shed, 294’ by 6’. 
Shewpersaud ... +. | 1 room; 14} by 52’; kutcha roof; mud 


(Valuation, 30 rs.) walls, 94 feet high, in bad order. 


Sollah ... ade ... | 6 rooms; average 123’ by 6’; 2 of tile and 4 
(Valuation, 50 rs.) of kutcha roofs; also 2 sheds, kutcha roofs, 
supported on wooden posts, 15’ by 15’, and 
a grass shed, 20' by 6’; mud walls, 9 feet 
high, in bad order. 
Koosall on «.. | 15 rooms; average 11}' by 64'; 4 of kutcha 
(Valuation, 100 rs.) and If of tile roofs; mud walls, 7’ high, in 
bad order. 
Mookeembeg ... ... | L room; 12’ by 53’; kutcha roof; 2 tile sheds, 


15’ by 113’; mud walls; one wall (14' by 


(Valuation, 227 rs. 
| 10’ by 14') kutcha pukka, in bad order. 


Piarree ie ... | 7 rooms; average 92’ by 6’; 1 of tiled, 6 of 

(Valuation, 40 rs.) | kutcha roofs; mud walls, 7’ bigh, in bad 
order. 

Boodhoo Khan dee | 8 rooms; average 217’ by 7#'; 1 of kutcha, 2 


(Valuation, 350 rs.) tile roofs; mud walls, 8’ high, in bad order. 


Buldeo and Niwazee ... 
(Valuation, 175 rs.) 


2 rooms; 11’ by 6}; kutcha roofs; a tiled 
shed, 16}' by 64’; mud walls, 9’ high, in 
bad order. 





[APPENDIX N, 


Remarks by the Committee, 


—— es 


843 superficial feet, at 10 rs, per 100, 


equal to 847s. 4a.; labour, at 3 TS. 
25 rs. 5 a. 


No property, only ground. 


1,096 superficial feet, at 8 rs. per 100, 
equal to 87rs. 10a.; labour, at 
2rs. 8a., 27 rs. 5a. 


1,387 superficial feet, at 12 rs. per 100, 
equal to 166 7s.; labour, at 3rs., 
41rs. 9a, 

1,643 superficial feet, at 167s. per 100, 
equal to 262rs. 144.; labour, at 
4rs., 657s. 11 a. 


465 superficial feet, at 107s. per 100, 
equal to 467s. 8 a.; labour, at 27s., 
Drs. 5a, 

4532 superficial feet, at 10 rs. per 100, 
equal to 457s. 5a.; labour, at 27s., 
9rs. 

750 superficial feet, at 15 rs. per 100, 
equal to 112 7s. 8 a. ; labour at 4rs., 
30 rs. 


805 superficial feet, at 10 rs. per 100, 
equal to 807s. 8 a.; labour, at 373., 
24 rs. 

787 superficial feet, at 77s. per 100, 
equal to 557s8.; labour, at 27s. 
15 rs. 12 a. 

1,289 superficial feet, at 12 rs. per 100, 
equal to 1547s. 10a.; labour, at 
3rs., 887s. 10a. 


82 superficial feet, at 157s. per 100, 
equal to 12 rs. 4.a.; labour, at 2 rs., 
lr. 104. 

535 superficial feet, at 6 rs. per 100, 
equal to 32 73, 2.a.; labour, at 17. 
8a, 8rs. 


1,121 superficial feet, at 7 rs. per 100, 
equal to 78 rs. 7 @.; labour, at 273, 
22 rs. 6 a. 

Valuation, 150 rs.; labour, 50 rs. 


409 superficial feet, at 7 7s. per 100, 
equal to 28 rs. 10a.; labour, at 27s. 
B rs. 

498 auperficial feet, at 12 rs. per 100, 
equal to 59rs.; labour, at 3rs., 
l4rs. 15a. 

175 superficial feet, at 15 rs. per 100, 
equal to 26 rs, 4.a.; labour, at 2138. 
3rs. 8 a. 


APPENDIX N. ] 





Names of and Valuation by 


22. 


23. 


24. 


26, 


we 
=I 


Owners. 


Gungoo é 
(Valtation, 100 rs, y 


Bukha.. = : 
(Valuation, 200 rs. ) 


Joogrol 


(Valuation, 100 rs. _ 


. Puchkowree 


(Valuation, 40 rs. ‘ 


Jemadar Fakeera ‘ 
(Valuation, 65 rs.) 


27. Heera . 


28. 


29, 


30. 


31. 


32. 


33. 


3b4. 


30. 


36, 


(Valuation, “40 rs. )- 


Ramdial es 
(Valuation, 60 rs. ys 


Bhowanee 


Rutnee ss see 


Ubdoo Raheem ‘ 
(Valuation, 16 rs. i 


Ullebux vee 
(Valuation, 300 rs. ) 


Uzmut Khan ... 
(Valuation, 200 rs. ) 


Chadee and Gungadeen 
(Valuation, 120 rs.) 


Mukha . 
(Valuation, 60 rs. 5 


Kurreem be 
(Absent. ) 


VOL. IIL 





THE GANGES CANAL. 


Description. 


1 room; 133’ by 8}’; kutcha roof; a tile shed 
15’ by 122’; mud walls, 9’ high, in bad 
order. 


7 rooms; average 14}’ by 6}'; 1 tiled, and 
the rest kutcha roof; one 2 storied; mud 
walls, 10’ high, in bad order. 


7 rooms; average 16}’ by 73'; 3 of tiled and 
4 of kutcha oot: mud walls, 9 high, in 
bad order. 


3 rooms; 10‘ by 63’; 1 of grass 2 storied, and 
2 of tiles; also a shed 5’ by 43’; mud walls, 
9‘ high, in bad order. 


2 rooms ; 15}’ by 8’; kutcha roofs, and a grass 
shed; mud walls, 9’ high, in bad order. 


2 rooms; 18}' by 73’; tiled roofs; mud walls, 
8' high, in fair order. 


3 rooms; average 183’ by 73’; ditto, ditto ... 


2 rooms; 10%’ by 8}'; thatched roofs; mud 


walls, 5’ high. 


1 room; 143’ by 7’; thatched roofs; mud walls, 
5’ high ; 2 sides grass on other 2, in bad 
order. 


4 rooms ; average 13}' by 6}'; 3 tiled roofs, 
one 2 storied and 1 kutcha roof; also 2 sheds 
14)’ by 73’; mud walls, 10’ high, in bad 
order. 


4 rooms ; 97’ by 6’; 2 of 2 stories, tiled roofs, 
and 2 of kutcha; a small room 4}' by 5’, 
with tiled roof; mud walls, 12’ high, in good 
order; also a shed 144’ by 7' 


4 rooms; average 10}' by 7}'; 2 of kutcha, 
and 2 of tile roofs; mud walls, 8 feet high, 
in fair order. 


4 rooms; average 9}' by 62’; 2 of kutcha and 
2 of tiled roofs ; 2 stories high; mud walls, 
12' high, in bad order. 


4 rooms; average 11’ by 7’; kutcha roofs; 
mud walls, 9 feet high, in fair order. 


1 room; 15?’ by 7}’; tiled roof ; a tiled shed, 
12' by 6’; mud walls, 8’ high, in bad order. 
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Remarks by the Committee. 


229 superficial feet, at 15rs. per 100, 
equal to 34rs. 5a.; labour, at 2r., 
47s. 3a. 


725 superficial feet, at 7rs. per 100, 
equal to 50 7s. 12 a.; labour, at 2 rs., 
l4rs. 8a. 


853 superficial feet, at 5rs. per 100, 
equal to 42 rs. 9.a.; labour, at 2r., 
17 rs. 


264 superficial feet, at 77's. per 100, 
equal to 18 rs. 7 a.; labour, at 2 rs., 
5 rs. 2a. 


366 superficial feet, at 77s. per 100, 
equal to 257s. 9a.; labour, at 2rs., 
7rs. 5 a. 


273 superficial feet, at 77s. per 100, 
equal to 197s. 1 a.; labour, at Qrs., 
5rs. Ta. 


566 superficial feet, at 7rs. per 100, 
equal to 39 rs. 9.a.; labour, at 2 rs., 
llrs. 5a.; 4 rooms. 

Value, 87s.; labour, 2 rs. 


Value, 4rs.; labour, 2 rs. 


556 superficial feet, at 87s. per 100, 
equal to 447s. 8 a.; labour, at 
2r. 8a., 13 rs, 14a, 


468 superficial feet, at 15 rs. per 100, 
equal to 70 rs. 3a.; labour, at 3r., 
14 rs. (upper stories). 


426 superficial feet at 157s. per 100, 
equal to 637s. 144.; labour, at 37s., 
12 rs. (upper stories). 


384 superficial feet, at 10 rs. per 100, 
equal to 38rs. Ga.; labour, at 
2rs.8a., 97s. 9a, 


350 superficial fect, at 8rs. per 100, 
equal to 28rs.; labour, at 2rs., 
7 Ts, 


114 superficial feet, at 87s. per 100, 
equal to 9rs. La.; labour, at 
Ir. 8a, 17. lla. 

LL 
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Names of and Valuation by 


Owners. 


37. Bhowaneedeen 


(Valuation, 200 rs. ) 


38. Lall Mahomed 


(Valuation, 150 rs.) 


39. Kurreemun 


(Valuation, 60 rs. ) 


40. Hoolassie 


(Valuation, 80 rs. ) 


41. Ubdoolla 


(Valuation, 500 rs. ) , 


42. Thundee Mul ... 


THE GANGES CANAL. 


Description. 


6 rooms; average 10’ by 5#'; kutcha roofs; 
mud walls, 9' high, in fair order. 


7 rooms; 8} by 63’; kutcha roofs ; nud walls, 
9 high, ditto. 


1 room; 154’ by 7}'; kutcha roof; 2 tile 
sheds, 16}' by 64; mud walls, 9’ high, ditto. 


2 rooms; 15}' by 10’; 1 of tile, the other of 
kutcha roof, and mud walls; ditto, ditto. 


12 rooms; average 123’ by 74’; 4 of tile, 8 of 
kutcha roofs; mud walls, 12’ high, in fair 
order. 


2 rooms; 17’ by 72; 1 tiled and the other 
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Remarks by the Committee. 


aS 


345 superficial feet, at 307s. per 100, 
equal to 103 rs. 8a.; labour, at 
5rs., 17 rs. 4a. 


386 superficial feet, at 20rs. per 100, 
equal to 77 rs. 3a. ; labour, at drs, 
li rs. 7a. 


336 superficial feet, at 8rs. per 100, 
equal to 26 rs. 14a.; labour, at 2 rs., 
6rs. lla. 


305 superficial feet, at 8rs. per 100, 
equal to 247s. 64.3; labour, at 
2rs.,6rs. 1a. 


1,099 superficial feet, at 207s. per 100, 
equal to 2197s. 12a@.; labour, at 
5 rs., 547s. 15a. 


263 superficial feet, at 5rs. per 100, 





(Absent.) thatched ; mud walls, 6’ high, in bad order. equal to 13 rs. 2a,; labour, at 
lr. 8a, 37s. 15a. Gardener's 
house only. 

43, Lallah ve 1 room; 12 by 103’; kutcha roof; mud | 133 superficial feet, at 10 rs. per 100, 
(Valuation, 25 rs.) walls, about 6’ high, in bad order. equal to 13 rs. 5 a.; labour, at 
273.8 a., 8rs. 5a. 
(Signed) C. W. Hurcuinson, Lieutenant, (Signed) C. Troup, Major, President. 
Executive Engineer, (Signed) TT. Rmpext, Captain, 
6th Division, Ganges Canal. (Signed) G. R. Swoons, Captain, Members 
(Signed) TT. Asiaurnaam, Brigadier, (Signed) R. Wroveuton, Lieut., ‘ 
Commanding the Station. (Signed) Nasir ALLY, 


Attending the Committee— 
Joun Exiot, Lieutenant, Temporary Assistant, Ganges Canal. 
Geo. Sim, Lieutenant, Officiating Executive Engineer, 7th Division Public Works. 


(Signed) 
(Signed) 


APPENDIX N. | 


THE GANGES CANAL, 


259 


Survey Report of a Committee appointed by order of the Brigadier commanding the Station of Cawnpoor 
to Survey and Value certain Buildings and Property which come in the line required for the Ganges 
Canal through the Suddur Bazar and Cantonment.—Cawnpoor, 24th March, 1851. 


SIXTH SECTION. 
President—Major C. Trour. 


Members—Captain G. R. Stppons, Captain T. Rippetx, Lieutenant R. Wnovcxton, 
Syrup Nasir Atty Kuan, Deputy Afagistrate. 


Names of and Valuation by 
Owners. 


1. Government 


2. Ubmud Khan ... 
3. Nunhai Nawab ... 


4. Mohomed Bukhsh 


oe 


Ditto ... 


6. Bukhut 


7. Meer Auladally 





Description. 


1 dawk bungalow, containing 6 rooms and 3 
side verandahs; thatched out-offices ; 2 rooms, 
average 15?’ by 12}’; and 5 rooms, average 
12’ by 6’; tiled; walls of first two kutcha 
pukka and last five rooms of mud. 


1 room, 19}’ by 9’, tiled; mud walls, 6}’ high, 
in bad order. 

4 rooms; average 13%’ by 11}; 1 of grass, 
1 of tile, and 2 of pukka roofs; walls of the 
first two mud, 8’ high; and the last two 
pukka masonry, pukka plastered, 11} feet 
high, in fair order; also a grass shed, 103’ 
by 8. 


2 rooms; average 25}' by 83’; tiled roofs; 
mud walls, 8’ high, in very bad order. 

22 rooms; average 16’ by 7}'; 3 thatched, 
the rest tiled; 4 grass sheds; average 17}' 
by 63’, mud walls, about 6’ high, in very 
bad order. 

15 rooms; average 133’ by 83’; of tiled roofs, 
2 storied, the rest of grass; mud walls, 8 
high, in bad order. 

18 rooms; average 20‘ by 13’; of tiled roofs; 
mud walls, 102’ high, in fair order; 10 pukka 
pillars, 10’ high. 


Remarks by the Committee. 


This bungalow is in good repair, only 
requiring a coat of grass to the 
roof; it appears, by the books of 
the Executive Engineer, that it 
originally cost 1,8087s. 8a. 4p., 
including out-offices; and when put 
in repair, the Committee consider 
the bungalow to be well worth the 
price; labour, 600 rs. 

1 outhouse; taken value, 10 rs.;_ com- 
pound wall not valued. 

Value—gate pillars 25 rs.; pukka go- 
down, 237 rs.; kutcha out-offices, 
19 7s.; woodwork gates, 2 rs.—equal 
to 301 7s.; labour, 86 rs.; walls not 
included in it, and when destroyed 
it is to be paid for by the canal 
executive officers, at the usual 
cantonment rate. 

House, 59 rs. 8a., and 35rs, for com- 
pound walls, equal to 94 rs. 8 a. 

3,016 superficial feet of houses of sorts, 
and including compound walls, 
250 rs. considered ample; labour, 
50 rs. 

Value, equal to 150 7s., compound 
wall included ; labour, 507s. 


Valued, equal to 900 rs. ; 
200 rs. 


labour, 


| Gateway, well, and 5 rooms, out-offices, 
taken; value, 2507s. 











8. Mr. Reid 5 rooms; average 10’ by 10’; tiled roofs; mud 
walls, 6’ high, in fair order; 1 pukka well 
and gateway. 

(Signed) CG. W. Hurcuinson, Lieutenant, (Signed) 
Erecutive Engineer, (Signed) 
6th Division, Ganges Canal. (Signed) 

(Signed) T. Asupurniam, Brigadier, 


Commanding the Station. 


Attending the Committee— 
Joun Extot, Lieut., Temporary Assistant, Ganges Canal. 


(Signed) 
(Signed) 


Gro. Siu, Lreut., Officrating Executive Engineer, 


C. Troup, Afajor, President. 


G. R. Smpons, Captain, : 
Nasi ALLy, . } MET: 


Tth Division, Public Works. 


LL 2 
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Procerpines of a Board of Valuation of Buildings and Property taken in the Thirty Feet Increase of 
Width of the Esplanades, Ganges Canal. 


Cawnpoor, 24th May, 1853. 





























| 
Owners’ , 
Name of Owners. yaa: oe. eee of Nature of Roof, &c. pes 
- | | ficial Feet. 
RS. ns. a. | Superficial RS. A, 
1. Lallmeerkhan... \ 800 65 0} 820 kutcha pukka ; Flat mud on kurries ... bug w- | 20 0 
2. Ditto ... ats 25 10| 820 kutcha; two | Tiled on kwries abe bes its 8 0 
rooms. 
3. Gungadeen ae 200 41 10} 520kutcha  ... | Flat mud and leanto tile on kurries 8 0 
4. Muddun Mohun .. 500 40 0] 500 ,, ... | Flat mud on kurries ... oe ies 8 0 
5. Deokanundun .... 25 22 8] 450 =, ... | Flat; bad repair 5 0 
6:5 “Ns. igs - ; - Chupper to be 
removed. 
7. Khurnani we sh 30 O{ 600kutcha ... | Flat, and leanto tile; woodwork of in- 5 0 
ferior description. 
8. Mudari ... ata $s 22 0) 440 =, eee Ditto, ditto ... one ou ee 5 0 
9. Jumna Doss ae Ae 40 10] 580 ,, tes Ditto, ditto, on kurries; good repair 7 0 
10. Mahomed Khan ... kk 46 3] 660 ,, ... | Flat and chupper, dttto, ditto 7 0 
11, Nunna ... ce foe. 12 4| 204 ,, ... | Flat, mud on kurries wigs 6 0 
12. Sewa ... ese a 25 O; 250 ,, ... | Thatched; 2 stories 10 0 
13. Ditto ... wei |e Sees 3 0 A wellkutcha | 3 feet at top, pukka a a8 
14, Kushyal Teli... | .. 67 14] 968kutcha  ... | Flat and leanto tile, on kurries ves 7 0 
15. Merya... sect Pes 31 0] 620 ,, ... | Flat, mud, with tile and thatch leant 5 0 
ditto, woodwork inferior description. 
16, Nuthoo ... oa 125 68 0} 850 , ... | Flat, and leanto tile, on kurries; good 8 0 
repair. 
17. Bhawani {| 150] 94 0] 1,280 ,, ... | Tiled, on kurries ... 0. { Dee eG 
18. Doorjun ... ar vs 4 8] 150 ,, ... | Thatched; bad repair oes 38 0 
19. Subsookh tesull) Gee 45 0] 750 ,, ... | Flat, mud, and leanto tile 6 0 
20. Deena... ee |, 36 0} 600 ,, .. | Tiled dae a Dae 6 0 
21. Khodabux tee tie 27 8 500 ,, ... | Tiled; inferior woodwork... ves 5 8 
22. Baddula ... one a 19 0 380 Si, ... | Flat, mud, and leanto tile; ditto, ditto. 5 (0 
23. Poorun ... see oe 60 O| 750 _,, ... | Flat, mud, and leanto tile, on kurries... 8 0 
24. Subsookh wets. 70 0) 1,000 ,, ... | Ditto, ditto 7 0 
25. Pulloo... ons oa 36 0 450 ,, ... | Flat, on kurries 235 wae 8 0 
26. Moolla_... oa ae 12 0 300 Si, ... | Chupper and tiled; out of repair 4 0 
27. Narain ... ise ie 30 0 250 =, ... | Flat, on kurries; roof and building 12 0 
: generally well constructed. ‘ 
(Flat and Jeanto tile; goo 
28. Bissumber abs a 68 0 700 ~~, : repair; pukka brick floor pts 5 
{ and plinth at doorway. 
29. Subsukh ase ee 18 9 310_—s—=», ... | Flat and leanto, thatched ; inferior wood- 6 0 
work. 
30. Karee Aheer_... ies 24 12 310 C=», ... | Flat, on kurries; in good repair 8 0 
31. Subba Aheer ... | ie 19 9 280 ~(, . | Flat, and leanto tile whe 7 0 
32. Cheda ... ee | 17 8) 250 ,, ... | Ditto, ditto ... 7 0 
38. Mukha ... dee he 35 «(0 500g, A Ditto, ditto ... ads 7 90 
34. Luchee Buniah ... | .. 21 0| 300 , we | Ditto, ditto... se ae 7 0 
35, Chedi Boorja... oa 76 0 950 =a, ... | Flat, and leanto tile; on kurries : 0 
36. Cheda Sunar www |, | 150 OO; 600 =, ... | 2 stories, with tiled open court in centre; 25 0 
| in good repair, and well-built veranda 
! next road. 
37. Khoosial Boosawala Sz 135 0 850 ,, Partly 2 storics, tiled; a boossa shed ; 15 0 
sunken floor, pukka lined; pukka 
drains on house. 








Carried forward |... 1,540 1 
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eee eee 


38. 
39. 
40. 


41. 


42. 
43. 


44. 
45. 


46. 
47. 


48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 


57. 
58, 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 


74. 
75. 


76. 
77. 


Name of Owners, 





Brought forward 
Kulla wo 
Munneeram 
Mumbhur 


Kanjee Mull 


Punchum Dirgee... 
Deena 


Salispam ... 
Chuttri 


Motee 
Lalla Bunniya 


Buldee Dhobee ... 
Soumbur... 
Kukhee ... 
Narain 

Ditto ... 
Gungolie... 
Ajoodia ... 
Bahooram 
Dhoondi ... 


Seopershad 
Khoori 
Nuthun ... 
Lalla 
Bhowanee 
Bhoop 
Heesa 
Ramdial ... 
Bawani Kunjori ... 
Ruthnee . 
Bhola 
Thakooda 
Poorun 
Baynee 
Sewdeen ... 
Ramdeen 
Hoolassi ... 


Total ... 


Lert Bank. 


Brought forward 
Gungoo ... . 
Buldoo Newanzee. 


Budhoo Khan 


Jumna Doss 


Carried forward 





Owners’ 
Valua- 
tion. 





rs. RS. 


1,540 
abe 
250 
500 


17 
126 


a 21 
12,000 | 3,000 
105 
38 





160 
40 


500 


6, 842 


60 
92 
1,000 


8,064 


Board’s 
Valuation. 


A. 


I 


12 
0 
0 


ano oo ow 


— 


-_ 
oqooocomooococomocooow coowowmwowon 


6,842 


oo 


oo. con 








THE GANGES CANAL. 


Nature and Extent of 
Buildings. 





Superficial 
Feet. 


Not valued, &e. 
444 kutcha 
1,016 part kutcha, 
part pukka. 
1,050 kutcha pukka 


220 kutcha 
1,400 ,, 


300 ,, 
2,000 pukka 


1,500 kutcha 


Nature of Roof, &c. 


Sheds in bad Tepair 

With court in centre, well built, flat, 
mud, and leanto tile, with staircase. 

2 stories, flat; court in centre; double 
staircase; well built, and in repair. 

Flat; repair good 7 

Flat, mud, and leanto tile, and ‘thatched 
partly ; ’ doubled storied. 

Tiled ... sae 

2 stories, with, inclosed court, also 
veranda; whole very well built, good 
repair ; flat pukka. 

Flat, mud, and leanto tile 





820, 2 stories, and flat and leanto tile, well 
built. 
330 _——, Flat ‘ 
200 «4 Tiled, inferior woodwork 
250 Fiat, ‘and shed, ditto, ditto 
500 4, , Flat and leanto tile 
165s, Tiled; 2 stories 
400 ,, Flat and leanto tile 
840, . good repair 
330 Part 2 stories, flat, good repair 
1,070 Kuntcha; one | Part 2 stories, flat, centre court and 
wall kutcha pukka, staircase good. 
1,170 kutcha Tiled ... vee sie 
300 ==», Tiled 
350 —,, Part 2 stories, flat and leanto tile 
500, Flat ‘ 
400 _,, Flat 
400 ,, Flat and leanto tile 
550g, Low tiled x6 ee 
300 —,, 2 stories, flat and leanto ‘tile ees 
250 =, Tiled 
100 ,, Tiled as 
300_—C—=,, Tiled over flat ... 
600 _—,, Flat, and steps good 
750), Flat and thatched 
600, Flat, and yard good repair 
1,150 ,, Flat and tiled . F 
1,000 ,, Flat and tiled, 2 stores good 
400, Flat, 2 stories wa 
700~—Cy, Flat, and leanto tile, good woodwork ... 
600, Ditto ditto 
1,200 ,, Tiled i “nak Se. oh an 


2,250 kutcha pukka} 2 stories, with centre court, flat, mud; 


with staircase, in good repair. 
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100 Super- 
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Owners’ , 
Name of Owners. Vala: Vahaatien, aang of Nature of Roof, &c. 100" ed 
: ficial Feet, 
ns. A.| ops. a, | Superficlal ae, 4. 
Brought forward 8,064 9 
78. Valued and taken 
by former com- 
mittee. 
79. Bukhtee 48 0! 600 kutcha Flat, and leanto tile, on good woodwork, 8 0 
with steps. 
80. Russool 70 0} 1,000 ,, Tiled and flat, on ditto, ditto ... 7 0 
81. Gunga Ram 76 8| 850 9 Flat 9 0 
82. Meeroo ... 36 O| 450 =, Flat, and leanto tile, good woodwork 8 0 
83. Moona Lall a 63 0; 700  ,, Pee Flat, mud, with centre yard and steps 9 0 
84, Rambuksh 3,000| 500 0 | ee tee } Flat, pukka, and leanto tile, well built \ oes 
85. Thakoordass 200 0 500 kutcha pukka} Flat, and leanto tile 40 0 
86. Ditto 15 0| 120 kutcha ... | Tiled 12 8 
87. Chuttri 600 0} 750 kutcha pukka} 2 stories, flat, and leanto tile, with steps, 80 0 
well built, and in good repair, with 
brick paved flooring. 
88. Roshun Lall 180 0} 400 a 2 stories, flat and tiled, with ditto Hoping 45 0 
89. Lall Mun 161 8] 950 part kutcha, | Flat, well built ae . 17:0 
part pukka. 
90. Ramdeen 1,000 35 0| 350 kutchg bricks} Flat, on kurries 10 0 
91. Buldeo 5,000) 600 0} 750 kutcha pukka| Flat, mud warehouses, with brick paved 80 0 
floors, whole very well built, and 
nearly new. 
92. Rampershad : 21 0} 300 kutcha Flat, and leanto tile ' 7 0 
93. Sheikh Madarbux 16 0! 400 =, cee Walls alone mening 4 0 
94. Rampershad 50 0] 500 outer pukka, | Flat é 10 0 
inner kutcha. 
95. Mihee Lall 27 O} 450 kutcha Flat and tiled ... hee 6 0 
96. Lalla Mull 126 0} 1,050 outer pukka, | Flat and tiled, with steps 12 0 
inner kutcha. 
97. Degram Lohar ... 24 0| 400 kutcha Flat and tiled ... 6 0 
98. Kassiram 14 0; 200 5 Ditto steps 7 90 
99. Mungul Seri 20 Of} 250 ~—~=,, Flat ot 8 0 
100. Thatched sheds 
not valued. 
101. Gungapershad ... 40 0; 400 ,, 2 stories, tiled ... 10 0 
102. Dulla bs 54 0] 450 ,, Flat, well built 12 90 
103. Gungapershad . staf 66 0 550 2 stories, tiled ... 12 9 
104. Sumbhoo | 25 0 250 ‘3 ... | 2 stories, tiled ... Sa 10 0 
105. Bodha ... 120 0| 400 part kutcha, | Flat, and steps, good repair 30 0 
| part pukka. 
106. Hiyat Khan 43 6! 620 kutcha Tiled 7 0 
107. Rokhmun 52 0} 650 =, Part 2 stories, tiled 8 9 
108. Rampershad 12 10 180 _—C—é, Tiled a 7 0 
109. Chundun 66 0 550 si 2 stories, tiled ... 12 0 
110. Bhujja ... 38 8| 550 ,, 2 stories, tiled. old 7 0 
111. Ossaree ... 58 8 650 7 2 stories, tiled ... 9 0 
112. Mahasook | 125 0] 1,250 Tiled 10 0 
113. Ummun Sing ... | 18 O| 300 + Tiled sheds 6 0 
114. Ditto 24 0 400 Tiled sheds... 60 
115. Ditto 958 0] 3,360 outer pukka, Flat mud roof, leanto tiled ditto below, 28 8 
inner kutcha. 26 rooms forming range of 7 shops, 
pukka parapets, whole well built. 
Total 12,648 9| Total valuation of buildings required in General Gun) 





Carried forward _ 
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Owners’ , Rate per 

Name of Owners. Valua- ae Aerie of Nature of Roof, &c. 100 Super- 
tion. ficial Feet. 

Rs, Rs. OA. RB. A. 


Brought forward «. {12,648 9 
116. Muss. Umeerun’s | 1,000} 500 0] A flat-roofed house, containing 2 rooms with tiled verandah; 


Estate. walls kutcha; area of building 56’ by 40’; in bad repair. 
117. Nunna Nowah’s | Not 600 0| A tiled building, 1 large and 7 small rooms, 64’ by 56’; roof 
estate. present of single tiles, with light woodwork, and not in good order; 
doors ditto. 
118. Ditto, ditto «.- | Not | 1,400 0} Athatched building, 2 large and 8 small rooms, with verandah 
present all round; area 68’ by 65’; with tiled out-office attached ; 


78 feet long by 12 broad; the whole in good repair. 

119. Mr. Reid’s estate. | 3,000] 2,500 0; A tiled bungalow, 9 rooms, with verandah all round; area 
of building 80’ by 68’; in good repair, and well fitted in 
the interior range of stabling, and out-offices in the 


compound. 
120. Nawab Roshun | Not | 2,500 0] A terrace-roofed building, 4 rooms, with inclosed verandah, 
and Udowlah’s |present and on one side an open one beyond this; area of whole 
Estate. building 75’ by 63’; walls of peela brick, with pukka 


plaster, much injured by weather in parts; venetians to 18 
outside doors; all rooms in bad repair; range of mud 
roofed outhouses; walls, peela bricks in mud, 100’ by 12’; 
2 ranges of tiled ditto: total length, 180 feet by 12 feet 


broad. 
Gouan Gat. Superficial 
Fee 
121. Kurreem Bux ... és 56 0} 800 kutcha ... | Flat, and leanto, thatched ... 7 0 


122, Gunga Bysun ... | 7,000] 2,000 0} 2,440 pukka —... | 2 stories, with centre court flat puklca ; 
whole, well built, and in good repair. 

123. Buddripershad Be- | 5,000] 400 0] 940 kutcha pukka | Pukka, flat, with leanto tile ditto, wood- 
pari. work of roof kurries, old, and sug- 

gest masonry of walls rough and 

without finish, the building being 


\ 
| 
only timber; stores and workshops. 
124, Buleo ... ase i is 40 0] 400 kutcha pukka | Leanto tile against wall of last building | 10 0 
125. Chundee she «sé 24 0} 400 kutcha~ ... | Flat, leanto tile, and thatched sire 
126. Ghasee ... aus Se 50 0] 1,000 __—,, ... | Flat, leanto tile on bad woodwork - ... 5 0 
Flat, and leanto tile. Retaining 16 0 
127. Moona Ghaseta ... 500} 180 0 eo Puree Dueee walls 3 feet thick, and steps on 2 per 
rg. ft. pukka . 
river edge. rg. ft. 
Grand total ... | .. [22,898 9 
Attending the Board— (Signed) TT. J. Brapronp, Lieut.-Col., C.B., President. 
(Signed) Cuaarves J. Hopason, Lieut, (Signed) TT. Ripper, Captain, 
Executive Engineer, (Signed) G. G. Bownine, Captain, At eahere 
4th Division, Ganges Canal. (Signed) Stewart Granam, Lieut., es 
(Signed) Geo. Sin, Lieut, (Signed) Nasir Atty, 
Officiating Executive Engincer, (Signed) TT. Pater, Brigadier-General, 


7th Division, Public Works. Commanding the Division. 
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Survey Rerorrt of a Committee appointed by order of the Brigadier commanding the Station of Cawnpoor 
to Survey and Value certain Buildings and Property which come in the line required for the Ganges 
Canal through the Suddur Bazar and Cantonment.—Cawnpoor, 26th March, 1851. 


SEVENTH SECTION. 
President—Major C. Troup. 


Members—Captain C, Boutton, Lieutenant R. Wroucston, Lieutenant C. Warbe, 
Syrup Nasir Auut Kuan, Deputy Magistrate. 





Names of and Valuation by 


1. 


10. 


11. 


. Bhujjoo 


Owners, 


Ramdeen 


(Valuation, 25,000rs.) 


Nabab Roshunoordowleh 
(Valuation, ) 


Ghoolamrussool and 
Shubratally 


(Valuation, 140 7s.) 


. Ukburally 


(Valuation, 200 rs.) 


. Uzmutally 


(Valuation, 150 ra.) 


. Badoollah 


(Valuation, 175 rs.) 


. Junglee and Budloo 


(Valuation, 35 rs.) 


. Makhun 


(Valuation, 50 rs.) : 


(Valuation, 10078.) 
Rumow es cals 
(Valuation, 50 rs.) 
Dabee ... ine sie 
(Valuation, 50 rs.) 


12 rooms; average 192’ by 103’; 3 of kutcha 


24 rooms; average 16}' by 93’; 11 of tile roof, 


Description. 


roof and the rest of tile; walls of mud, about 
10} feet high, and 3 sheds 14’ by 8}’; 2 of 
grass and 1 of tile, in bad order; also a 
temple containing 2 rooms; average 163’ by 
93’; and a verandah, 453’ by 73’; of pukka 
masonry, pukka plastered on both sides, and 
2 stories high, total height 25 feet; roof 
pukka, and in very good order ; also a pukka 
kutcha well, diameter 3} feet. 


and 10 of grass, and 3 with a frame of 
bamboos with no grass, &c., on them; walls 
of mud, with the exception of 22 pillars, 
2)’ by 23’, which are of pukka masonry, 
about 10 feet high; also 6 sheds, average 
22' by 10’; 3 of tile, and 3 of grass, whole 





in bad order. 
room; 183’ by 7}'; of kutcha roof; walls 
of mud, about 8 feet high, in bad order. 


2 rooms; average 12}' by 94’; of tile roof; 


walls of mud, about 63 feet high, in bad 
order. 

rooms; average 12’ by 7}'; 1 of tile roof, 
2 stories high, and the other of tile roof. 


4 rooms; average 8}’ by 72’; 1 of kutcha roof, 


and 3 of tile, 2 stories high, walls of pukka 
kutcha masonry, 10 feet high, in good 
order. 


3 rooms; average 12' by 6’; 1 of kutcha roof, 


_ 


1 


2 of tile; walls of mud, about 7 feet high, 
in bad order; foundations, 2 walls 12 feet, 
12 fect long, of kutcha pukka masonry. 
room; 164’ by 73‘; of tile roof; walls of 
mud, 4 feet high, in bad order. 


rooms; average 214'; of tiled roof; walls of 
mud, 4 feet high, in bad order. 


room; 193’ by 7}’; of kutcha roof; and a 
tile shed, 10’ by 6’; walls, ditto, ditto. 


1 room; 19 by 7}'; of tile roof; and a tile 


shed, 5’ by 4; walls, ditto, ditto. 


Remarks by the Committee, 


Temple at 7,400 rs. ; labour, at 
2,400 rs.; 2,909 superficial feet, 
out-offices, at 107s. per 100, equal 
to 290 rs.; labour, at 707s, 


Stables, equal to 1,200rs.; out-offices, 
huts, &c., 342 rs. ; gateway, 125rs.— 
equal to 1,667 rs.; labour, at 400 7s. 


135 square feet, at 87s, per 100, 
equal to 10 rs. 12 a.; labour, at 27s., 
4rs, 12a. 

237 square feet, at 77s. per 100, 
equal to 16rs. 9a.; labour, at 27s., 
4rs. 124. 

270 square feet, at 10rs. per 100, 
equal to 27 rs.; labour, at 27s. 8a., 
6 rs. 12 a. 

460 square feet, at 147s. per 100, 
equal to 6478. 6a.; labour, at 3rs., 
13 rs. 12 a. 


216 square feet, at 87s. per 100, 
equal to 17 rs. 4a.; labour, at 2rs., 
47s. 5a. 


130 square feet, at Srs. per 100, 
equal to 107s. 6..; labour, at 2rs., 
2rs. 4a. 

279 square feet, at 879. per 100, 
equal to 22 rs. 5a. ; labour, at 27s., 
5rs. Ba. 

201 square feet, at Srs. per 100, 
equal to 16 rs.; labour, at 2 r3., 4rs. 

137 square feet, at 8rs, per 100, 
equal to 1lrs.; labour, at 2rs., 
2ra. 12a. 
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Names of and Valuation by 
Owners. 


12. Bheekha ie tee 
(Valuation, 250 rs.) 


13. Moonnah and Ghussectah 
(Valuation, 250 rs.) 


14. Piaree... ts tee 
(Valuation, ) 


15. Mohun die eet 
(Valuation, 300 7's.) 


16. Buldeo Schoy ... 
(Valuation, 
3,500 rs.) 
17. Hoosainee ea ‘ive 
(Valuation, 60 rs.) 


18. Heengun ite is 
(Valuation, 50 rs.) 
19. Bhudee a rer 
(Valuation, 
3,000 rs.) 
20. Dumodur Doss or 
(Valuation, ) 


21. Moonna and Ghusseeta 
(Valuation, 
4,000 rs.) 
22. Gungadeen and Budloo 
(Valuation, © 
1,000 rs.) 


23. Kishun Sohoy and 
Saligram. 
(Valuation, 

3,000 rs.) 
24. Mujlis Roy... Sas 
(Valuation, 700 rs.) 


25. Suboochurn 
(Valuation, 
1,000 rs.) 


26. Seeta Ram 
(Valuation, 
3,400 rs.) 


VOL. III. 


Description. 


3 rooms; average 8}' by 8’; 1 of kutcha roof, 
and the rest of 2 stories high; foundations 
of kutcha pukka masonry ; and walls of mud, 
in good order. 


2 rooms; average 12’ by 10'; 1 of kutcha | 


roof, and the other of tile; also a tile shed, 
11}' by 74’; walls of mud, about 8 feet high, 
in good order, 

2 rooms; average 62’ by 63’; of tile roof; 
walls of mud, about 9 feet high, in fair order. 


3 rooms; average 74' by 53’; 2 of tile roof, 2 
stories high, and 1 of kutcha roof; a tile 
shed, 5?’ by 5}’; walls of kutcha pukka 
masonry, 10 feet high, in bad order. 

1 room; 253’ by 243’; of pukka roof; walls, 
kutcha pukka masonry, 14 feet high, in good 
order; base pukka. 

4 rooms; average 134’ by 6}’; 3 of kutcha 
roof, 1 of tile; and a shed of grass, 8’ by 
11’; walls of mud, 9 feet high, in bad order. 

2 rooms; average 84' by 8}'; of kutcha roof; 

walls of mud, 9 feet high, in bad order. 


4 rooms; average 21’ by 10}'; 3 of kutcha 
roof, 1 of tile, 2 stories high ; walls of kutcha 
pukka masonry, 12} feet high, in good order. 

5 rooms; average 17’ by 112’; 1 of pukka 
roof, and the rest of tile; 4 walls of one 
room and 2 of another are of pukka kutcha 
masonry, the rest of mud, 11 feet high; a 
second story of pukka roof, walls pukka 
kutcha 11 feet high, in half a room, all in 
fair order. 

2 rooms ; average 21’ by 183’; of kutcha roof; 
walls of pukka kutcha masonry, 144 feet 
high, in good order. 

5 rooms; average 13’ by 8’; 4 of kutcha and 
1 of tile roof, in bad order; walls of pukka 
kutcha masonry, but 1 (30' by 5’) which ia 
of mud; a tile shed, 30?’ by 92’; height of 
the rest walls about 18 feet. 

l room ; 85}' by 19}’; of pukka roof; walls 
of pukka kutcha masonry, 144 feet high, in 
good order. 


1 room; 35#' by 21}’; one-third of grass, one- 
third of pukka roof, 2 stories high, and one- 
third pukka roof only 1 story high; walls 
of kutcha pukka masonry, 15 feet high, in 
good order, 

6 rooms; average 13’ by 9’; 4 of kutcha 
roof and 2 of tile; a wall, 23’ by 83’, of 
pukka kutcha masonry, the rest of mud, in 
bad order. 

5 rooms; average 157’ by 72’; 2 of tile roof, 
2 stories high, and the rest of kutcha roof; 
walls of pukka kutcha masonry, 11 feet high, 
in good order; a grass shed, 20}' by 3’. 





Remarks by the Committee. 


277 square feet, at 187s. per 100, 
equal to 49 rs. 13 a.; labour, at 3 rs., 
8re. 4a. 


321 square feet, at 8rs. per 100, 
equal to 25 rs. 10 a.; labour, at 
2rs. 8a, Bre. 


175 square feet, at 12rs. per 100, 
equal to 21 7s.; labour at 27s. 8a., 
4rs. 6a. 

200 square feet, at 307s. per 100, 
equal to 607s.; labour, at 107s., 
20 rs. 


Value, 2,000 rs.; labour, 666 rs. 


337 square feet, at 87s. per 100, 
equal to 26 7's.15a.; labour, at 2 rs., 
67s. 12 a. 

140 square feet, at 10rs. per 100, 
equal to 147s. 6 a.; labour, at 2 7rs., 
2rs. 12 a. 

Valuation, 1,560rs.; labour, 500 rs. 


Valuation, 2,100 73.; labour, 710 rs. 


Valuation, 1,4437rs.; labour, 480 rs. 


Valuation, 260 rs.; labour, 70 rs. 


Value, equal to 1,960 73.; labour, 
650 rs. 
Value, equal to 2,553 7s.; labour, 


850 rs. 


700 square feet, at 407s. per 100, 
equal to 280 rs.; labour, 75 rs. 


Value, equal to 1,400rs.; labour, 


400rs. 
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Names of and Valuation by 





Owners. Description. Remarks by the Committee. 
le eS ee 
27. Manjie Ram ... +. | 2 rooms; average 28’ by 16’; of pukka roof; | Value, equal to 2,600 rs.; labour, 
(Valuation, 9,000 7s.) a second story, 28’ by 11’, of pukka roof, 800 rs. 
11 feet high; walls of kutcha pukka masonry, 
11 feet high, base of stone slabs, in good 
order. 
28. Mujlis Roy... : 3 rooms ; average 244’ by 10’; 1 of pukka | Value, equal to 3,000 rs.; labour, 


29, 


30. 


(Valuation, 9,500 rs.) 


Chainsookh and Bukh- 
sheeram. 


Gian Chund and Piran 


and 1 of grass roof; 2 stories high; the 
third of pukka roof (1 story); walls of 
kutcha pukka masonry, 12 feet high; base 
of stone slabs. 

3 rooms; average 203’ by 11}'; of pukka roof; 
walls of pukka kutcha masonry, in good 
order; a grass shed, 28}' by 93’; height 
15 feet; from the side of the nullah the height 
is 263 feet. 

15 rooms; average 20’ by 102’; of pukka roof, 


1,000 rs. 


Value, equal to 3,080 7s.; labour, 


900 rs, 


Value, equal to 4,800 rs.; labour, 


Sookh. but 1, which is of tile; walls of kutcha 1,600 rs.; owners state that they 
(Valuation, pukka masonry, about 11 feet high; a grass paid 6,000 rs, for the ground alone, 
15,000 rs.) shed 472’ by 8’, all in good order. and 9,000 rs. for their buildings. 
31. Khemanund and Doon- | 1 tile shed, 733’ by 14}’, supported on one | Value, equal to 250rs.; labour, 807s. 
gur Mul. side on mud walls 11 feet high, and on the 
(Valuation, 1,000 rs.) other (8’) pukka kutcha pillars 54 feet high, 
in fair order. 
32. Jonahur Mul ... ... | 8 rooms; average 203’ by 12’; 5 of tile roof, | Value, equal to 3,000 rs.; labour, 
(Valuation, 3 of which are 2 stories high, and the rest 980 vs. 
13,000 rs.) of pukka roof; 3 walls of one and 2 of 
another room are of mud, and the rest of 
pukka kutcha masonry; height, about 13} 
feet; a tile shed 50}’ by 18’, all in bad 
order. 
33. Hursooskhroy and Ram- | 2 rooms; average 28}’ by 183’; 1 of pukka | Value, equal to 1,200 rs.; labour, 
kurrun. roof, and the other of tile; wall of a room 400 rs. 
(Valuation, 3,000 7s.) of mud, the rest of pukka kutcha masonry, 
about 133 feet high, in fair order. 
34. Dyakishun... ... | 8 rooms; average 24’ by 12’; 2 of kutcha roof, | Value, equal to 800 7s.; labour, 
(Valuation, 4,000 rs.) and the third of tile, but in very bad order ; 225 rs. 
walls of kutcha pukka masonry, but 1 as 
in No. 33, the rest in good order. 
35. Bunseedhur ... ... | 8 rooms ; average 14’ by 7}; 1 of pukka, | Value, equal to 800 rs.; labour, 
(Valuation, +) and the rest of kutcha roof; walls of kutcha 225 rs. 
pukka masonry, about 12 feet high, in bad 
order; 1 small dome, 4’ by 4’, on the out- 
side, and 12} feet high of pukka kutcha 
masonry, and pukka plastered; also a grass 
shed, 153’ by 5’. 
36. Seetaram owe ... | 3 rooms; average 21’ by 93’; of pukka roof; | Value, equal to 1,500 rs.; labour, 
(Valuation, 2,000 rs.) one 2 stories high; walls of pukka kutcha 500 rs. 
masonry, about 15 feet high, in good order. 00 
37. Moonna and Ghusseeta | 9 rooms; average 153’ by 84’; 2 of tile roof, | 1,449 square feet, at 507s. per 100, 


(Valuation, 2,500 rs.) 


and 1 of which is 2 stories high, and the rest 
of kutcha roof; walls of mud, 10 feet high, 
but the foundations, which are of pukka 
masonry, as also the back wall of the house, 
34’ by 94’, of kutcha pukka masonry, whole 
in bad order. 


equal to 7247s, 8a.; labour, 274 rs. 


38. Charasookh and Bukhshy~| 7 sheds; average 25}' by 11}'; 1 of tile and | 2,030 aquare feet, at 5 ee 
ram. 6 of grass (in bad order); 5 supported on equal to 101 7s. 8 a. ; Jabour 
(Valuation, -) one side on mud walls 8 feet high, and on 24rs. 8a. 


the other on bullies: and 2 » bullies only. 
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Names of and Valuation by 
Owners. 





39. Seetulpersaud and Ub- 
doolkurreen. 
(Valuation, ) 


40. Jurakhun bie aes 
(Valuation, 500 rs.) 
41. Kurreembuksh 


42. Byjnauth 


THE GANGES CANAL. 


Description. 


2 rooms; average 15’ by 8}'; 1 of tile, and 
1 of grass roof; walls of mud, 5 feet high, 
and a grass shed, 17’ by 103’, in bad order; 
part of wall at the gate, about 123’ by 7’, 
and the foundations of that wall, of kutcha 
pukka masonry. 

1 wall of mud, 31 feet long, about 6 feet high, 
in bad order. 

1 tile shed, 10’ by 103’; om one aide one 
mud wall, and on the other of posts. 

1 tile shed, and 1 room, with kutcha pukka 
walls, 20’ by 103’. 
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Remarks by the Committee. 





382 square feet, at 6 rs. per 100, 
equal to 227s. 14a.; 234 cubic 
feet kutcha pukka masonry, at 
4rs. 8a. per 100, 107s. 8a.; and 1 
gateway, 15rs.; labour, 13 ra, 


Wall and grass shed, 5 rs. 
Value, equal to 5rs. ; labour, 1 r. 


Value, equal to 2007s.; Jabour, 60 rs. 
House close to Gyanchund's, and 
was first included in the valuation, 
5,000 rs., agreed on for that house ; 
but as it is a separate property, 
2007s. have been decided to be 
given to Byjnauth, and only 4,800rs. 
to Gyanchund. 





(Signed) C. W. Hutcmnson, Lieutenant, (Signed) 
Executive Engineer, (Signed) 

6th Division, Ganges Canal. (Signed) 

(Signed) TT. AsnpurnuaM, Brigadier, (Signed) 
Commanding the Station. (Signed) 


Attending the Committee— 


C. Troup, Major, President. 
C. Bouton, Captain, 
Nasir Auxy, 

C. Wanpe, Lieut., 

R. Wroveurton, Lieut., 


Members. 


J. Exiot, Lieutenant, Temporary Assistant, Ganges Canal. 


(Signed) 
Gzo. Sms, Lieutenant, Officiating Executive Engineer, 7th Division Public Works. 


(Signed) 
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APPENDIX 0, 


Gances Cana Worxs.—Nortuern Division; by Caprain A. G. Goopwyn, 
Executive Engineer. 


ON BLOCK-SINKING. 


TueE object of this paper, and of the tabular statement which accompanies it, is, the discovery of the law 
which regulates the expense of block-sinking for foundations, as far as the operations in the bed of the 
Solani teach. 


2. The statement embraces a period of two years and four months, or from Ist April, 1848, to 31st July, 
1850, and shows the result of block-sinking operations since my connection with the Northern Division 
Ganges Canal, as far as relates to the aqueduct proper, with the exception of sinking sixteen wells for the 
support of the steps at the flanks of the abutments of that work. 


3. To render this statement complete, however, similar detail is required regarding the under-sinking 
of the blocks for the support of the curved revetments connecting the work in the bed of the river with that 
on the banks; and, as these blocks are of uniform size and shape, and both are such as are likely to be more 
generally adopted in this country than those of many of the very large blocks supporting the heavy weight 
of the piers and abutments of the Solani Aqueduct, it is much to be desired that a similar record should, here- 
after, include them. 


4. Again, this statement should embrace the whole of the block-sinking operations in the bed 
of the Solani; but in it I have not noticed the labours of my predecessor, Lieutenant H. Yule, of 
Engineers, on account of the monthly progress reports of block-sinking, prior to my receiving charge, 
showing merely the depth of sinking remaining to be executed for each block. It is true that materials 
exist for supplying every information that can be desired on this point, Lieutenant Yule’s records being 
most complete and lucid; but as the depths to which blocks were sunk varied greatly, and morcover the 
sinking of the same blocks was not continuous, the Jabour of compiling from these records a list which 
should show each month the progress on each block, with the mean depth at which that progress took 
place, involves the formation of an entirely new set of progress reports, and is a work greater than I am at 
present equal to. 


5. One great difficulty in framing this statement has been to arrive at the true mean depths at which 
sinking was performed. ‘This difficulty has beset me at the outset, and has not been overcome. As an 
exemplification of it, suppose, on the first of a month, a block was down 14 feet, and on the last day of the 
month 20 feet, and that the cost of sinking during the month was 132 rs. Now, in this case, the rate per 
running foot would be 22 rs., the progress being 6 feet; also the mean depth at which sinking was performed 
was 17 feet. In making my calculations I have used data similarly obtained. But it must not be supposed 
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that the cost of sinking the block from 14 to 17 feet was the same as that from 17 to 20 feet, or that, con- 
sequently, as far as the valuation of work goes, 17 feet is the correct mean. 


6. In reality, the expense of sinking varies more nearly as the cubic contents of the crater caused by 
that operation, added to a certain amount of excavation from beneath the crater, or as the cubic contents of 
a portion of the block taken solid of the depth sunk, added to some multiple of the cube of that depth sunk, 
than in any other proportion I am aware of. But what this multiple of the cube of the depth is, can only be 
ascertained by considering each particular block. 


7. For further exemplification, suppose progress as above stated to have occurred on a detached block 
20 feet square, the soil to be moved being equal to the content of a crater whose sides run up from the foot 
of the block everywhere at an angle of 45°. 

The cubic content of such a crater would be— 


iL B. D. LorB. D. D. 


2 


207 4 
20x 20x 20+ 4x 20x g + 3% 20°, or 


area included in 
20x circumference of > +34 x 20% 
base of block. 


And the works executed on cach foot of sinking between 14 and 20 fect would be as follows :— 


MODULUS 





©. F. ns, A. P. 

15th foot 1x 400+ 34 (15%—14") = 2,5034 costing 16 9 5 
16th ,, 1x 4004 34 (16°—15*) = 2,8034 ,, 18 9 38 
17th ,, 1x 400+4 34 (17°—16°) = 3,1234 ,, 2011 2 
18th , 1x 4004 34 (18°—17") = 34634 , 2215 2 
19th ,, 1x 4004+ 34 (19°—18") = 38,8234 ,, 25 5 4 
20th , 1x 4004 34 (20°—19") = 42034 ,, 27 13 8 
By addition, 6x 400+ 34 (20°—14*) =19,920 ,, 1382 0 0 


The number of cubic fect of the modulus, or supposed quantity of soil displaced, due to each foot of 
sinking being known, the cost of each foot is calculated, on that number, by simple proportion ; the total 
number of cubic feet of the modulus being found by the expression; 6 x 400 + 34 (20°—14*) to be 
19,920, and the total expense being known to be Company’s rupees 132. 


8. Now, from this it appears that the mean depth, as far as expense is concerned, is 17} feet nearly, 
instead of 17 feet, and that the lower 24 feet cost as much as the upper 34 feet, on the whole monthly pro- 
gress of the block in question, 


9. By some such calculation greater accuracy in the statement of mean depths might undoubtedly have 
been obtained, but the work would have run out to a length that, with the limited time and means at my 
disposal, I could not pretend to follow. 


10. The above example is wholly supposititious, and must not be taken as a guide for rates. 


11. In the case of heavy blocks, «. ¢. those of Ist, 2nd, and 3rd classes, and of the cutwater blocks of 
the 4th class, the soil has been found at the sides of the craters at a somewhat steeper slope than in that of 
the long curtain blocks of the 4th class; or rather, I believe, to speak more correctly, in the case of the latter 
the sand runs down the sides of the craters in a somewhat less steep slope than in the case of the former, 
owing, as I suppose, to the greater rapidity with which the heavy blocks sink. What I mean to say is, that. 
in the case of the Jarge blocks, the sand has not time to take the same angle of repose as with the small 
ones, and consequently the apparent disturbance in the vicinity is less. 
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12. The section of these craters of course varies with the proportions of clay and sand in the soil, but 
the following may be taken as average sections: 


Ist, 2nd, and 3rd Classes, and 4th Class Cutwater Blocks. 


Section. 
CROUND LINE 
r 


WATER LEVEL 









4th Class Curtain Blocks. 


Section. 


GROUND LINE 





WATER LEVEL 











7 
0H 


UMM 





The sectional areas of these craters possibly vary from 220 to 280 square feet, but neither of these 
amounts adequately represents the true quantity of soil removed in block-sinking ; this true quantity, when 
the circumferences of blocks are the same, varying inversely in some proportion of the weight to the base of 
the block, although the discovery of what that proportion is, exactly, is still a desideratum. 


13. Any one who has watched the bubbling up of springs, throwing up as they do, when first opened, 
large quantities of the soil through which they pass, will, 1 think, agree, that, in estimating the craters i 
running from the feet of the blocks upwards at an angle of 45°, too great an allowance would not be made 
for the quantity of soil to be removed. My calculations, as far as they go, prove this ; and ane a 
greater value is assigned to weight of blocks, in proportion to their bases, than I am disposed to sy i 
conclusion appears quite sound that, in calculating the soil removed thus, the results are under, rat er a 
over stated. As far as I can discover, no advantage results from the consideration of the above sections a4 
shown in diagram. I give them merely to show that they do not, as might be supposed, afford ee 
inspection data for estimating the quantity of soil removed. It must be remembered, also, that all that i 
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necessary is to fix a modulus which will afford results relatively correct; their being absolutely so or not, is not 
a matter of any practical importance. 


14. Having premised thus much, a set of formule will follow, by the application of which to the several 
months’ progress and expenditure, the value of the above-stated conclusions may be tested. It is, in fact, 
supposed that the quantity of soil removed is the same as would be excavated could the blocks be “ laid in” 
dry, in a soi] that would stand at an angle of 45°. 

The expressions obtained are not the simplest possible algebraically, but are such, as, with the aid of 
good tables of squares and cubes, will, it is believed, give results with the least possible labour. 


Let J be the length in any line of blocks, as a pier, taken up by one block. 


6 ,, breadth of the block. 
d ,, depth sunk. 
S$ 4, space or interval between blocks. 
nm, number of blocks. 
Thus— 


For any number of 





blocks, of uniform breadth n (l+s) bd+ (l T+s) bd+ ([+s) & @ or 
and length in a continu- > the formula is, 

ous line, other than the n (i+) (bd + @) 

Nd ONES .....sseeeeereesees 

For end blocks of uni- " (+5 5) bd + (i453 ) e+ 5 getie oF 
form length and breadth, 
terminating such con- Re ee ee 
tinuous lines ...... re n(l+5 S\ (d+) +3 + ie 

4 
lbd + ld? +b? + ao 

For any single de- 
tached block ..........46 4 

d+ (+ b)P +5 & 

When the lengths and f=: 1 bd + & 2 { l+ S\ (bd + @ + 
breadthe of blocks in a i on eee: ( 3) ( 
continuous pier are all 2 
uniform, then for the ” 2 e+ 3 e } * 
whole pier, including _—— fos 4 @ 
end blocks sccsivacsteac, dfnT¥)y—sb+ODtbd+y 


Hence, when calculating cost of work at any intermediate stage of progress, if 
d@ represent the greater depth arrived at, 
d 


1 ” less ” ” 


Then— 


For any number of 
blocks of an uniform 
breadth and length, in a> the formula is, » (J + s) dd + d — p— (bd 4 + + be) 
continuous linc, other 
than the end ones ...... 


one 3 b 2 b 
form length and breadth ; nf ( + 3) bd + & — (6a + bd’) + 5 C+ 5 &—(G @ + ; 5° 4 \ 
1 


For end blocks of uni- 
terminating such line ... 


F ‘ et a ets 
Mite i) Se. MCSE TOCA ese) 
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When the lengths and n(i + s)—sx b(d— a) + (e = &) +6 (# — #) + 
breadths of blocks in a 4 Pe , * : 
continuous line are all ‘ 3 = or 
uniform, then for the thefoymula ia, 3 ( :) 
whole pier, including the 4 
d blocks ...cescceseeees l —_ d—d\(b — = ‘ 
end blocks n(l +s) 8 x ( a) ( ta+dy+t@ ?) +3 (f-@) 


15. It now remains to examine how far this agrees with practice. Certain months have been taken as 
a test, quite at random, and the rates have been struck on the modulus thus obtained. In the comparison 
the cost of merely the labour of undersinking has been taken into consideration, as it is obvious that, when 
the total expenditure is not proportionate to the mere cost of labour of undersinking, the causes are foreign 
to the matter at present under consideration, which is how far this theory is supported by the results obtained 
from all blocks large or small, and whether it deals satisfactorily with the admitted difference of cost of 
sinking blocks of varied shape at varying depths. 


16. May, 1848, is the first month examined. It may be proper to state that the calculations have in 
all cases been made with the utmost care (they are not inserted on account of their length), and that where 
great differences existed in the mean depths at which sinking was performed, the true quantity of work done 
has been estimated, as nearly as possible, by dividing the work into small portions, in which the variation in 
depth was less marked. By the aggregation of the results, obtained from these small portions, totals have 
been found, on which the rates have been struck. These rates are as follow :— 


Ist class 11-93 annas per 100 c. f. of the modulus, 


2nd 7°90 
May, 1848 4 sca |) 11-80, : - 
4th , 9°78 ,, ” ” 


The variation in rate here noticed is considerable, and it now remains to ascertain what causes exist 
affecting the rate in some classes more than in others. 





Firstly :— 
3,187 
1st class blocks, 6.738 or 0-478 of the whole number of workmen were employed at night. 
2,365 
2nd _,, ” 5,683 or 0:°416 95 3 
784 
3rd ” ” 2,492 or 0-315 ” ” ” 
767 
Ath ” ” 1,985 or 0-386 ” ” ” 


This varying proportion of men, employed by night on each class of blocks, may be a reason of difference 
of rate. Lieutenant G. Price, the officer in immediate executive charge of this work, is of opinion that work 
by night is a saving merely of time, and thinks with me that if possible it should not be resorted to, as being 
more expensive than work by day only. The difference is not material, however, and I do not assign to 
this first cause the variation in rate which I seek to explain.* 


* These remarks were made merely with reference to defective supervision, and interruptions ‘attendant on work performed ‘a 
night ; but, subsequent to writing them, Lieutenant E. Walker, of the Engineers, drew my attention to the fact of much great ; 
progress being made in sinking a well of his when workmen were employed at considerable intervals than when the work was a 
on uninterruptedly. Thies was corroborated in the case of a well aunk in my own compound. The experiment was then exten 
six blocks in the Dhunouri revetment foundations, which were worked at every other day only. The record of the result there ee 
however, most unfortunately vitiated by circumstances which need not be detailed ; still every reason existe for believing that 
result was the same asin the two former cases. Paradoxical as advocacy of intermitted block-sinking may appear, [ strongly eal 
its trial. Any one who has examined old kutcha wells and has observed in what way the bottoms, only, of the cylinders i Roe ebes 
see how intermitted sinking may be recommended by argument as well as by fact. Whether, however, the benefits that migh a 
from sinking, thue performed, would not be counterbalanced by the extra expense of either moving the oe nee appar at 
or of making up a double set, is a point that must depend on other circumstances; not the least important of which may be variety 
aoil to be worked through.—A. G. G. : 
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Secondly :— 
The effective surplus weight in proportion to the bases of the blocks in their average state of 


immersion, was :— 


Ist class, 572 Ibs. to 1 square foot of area included in circumference of base of block. 


2nd ” 507 ” ” ” ” ”» 
3rd ” 642 ” ” ” ” ” 
4th ” 552 ” ” ” ” ” 


That the varying proportion of weight to the area of the base has a very material effect on the cost of 
sinking is beyond dispute, but unfortunately no data exist by which the ratio of velocity of sinking to weight 
can be accurately determined. 


Thirdly :— 
And this consideration appears the most important of all in the present instance, the height, from wnenee 


the jham had to be worked, must be looked to. In the case of the Ist and 3rd class blocks, the masonry 
being 20 feet high, it mattered nothing at what average depth sinking had to be performed, as far as the 
labour of bringing up any given quantity of earth was concerned. Directly the block was built up from its 
first height of 12 feet, to its final height of 20 feet, every jham load was raised that height, and the jham- 
worker had to handle a staff 8 feet longer than before. The time required to work a jham, at the bottom of 
a block built up to a height of 20 feet, is about one-fourth more than when that block was only 12 feet high. 
Moreover the jham cannot be forced into the ground so deep as before; and, as the depth of water increases 
more and more of the contents of the jham are washed out during its passage upwards; so that the total 
labour of sinking when the block is 20 feet high, is to the same work when the block is only 12 feet high, as 
3 to 2 nearly; or, to speak more correctly, the labour of bringing up any given quantity of soil under these 
two differing conditions is in this proportion, for it must not be forgotten, that, owing to difference of weight, 
the progress, as before stated, will be greater on any high block, for the same quantity of excavation, than on 
a low one of the same length and breadth. Now, in the case of the 2nd class locks or 0391, of the work 
was performed at a height of 12 feet, and, in the 4th class block-sinking, %, or 0°14, was done under the 
same circumstances. If, then, correction, fairly due on account of different heights, be applied, giving the 
workmen credit, as it were, for their work valued at the 12-feet standard, the comparative rates on the 


modulus would be :— 
1st class blocks, 7°95 annas per 100 ¢. f. 


2nd os 6°30 ,, a 
3rd ” 7°90 ,, ” 
4th ” 6:96 ” ” 


It would be easy to show, that, by more accurate calculation of the variation caused by height of blocks, 
just at the point where the mean depth at which sinking was performed begins to exceed 12 feet, and where 
the depth of water has not yet materially increased, consequently where the contents of the jham are not 
materially lessened in their upward passage, these rates would approach each other still more nearly. 


17. The next period taken was that of 


May, 1849 2nd class blocks, 7:97 per 100 ¢. f. on modulus. 
y * | 4th (no curtain blocks) 8°25 per 100 c. f. on modulus. 


” 


5,103 
2nd class, i761 = = 0°434 of the workmen were employed at night. 
646 
4th -—— - = 0°47] 
” 1,370 0 7 ” ” 


The effective surplus weight in proportion to the bases of the blocks, in their average state of immer- 
sion, was— 
2nd class, 615 lbs. to 1 square foot of area included in circumference of base of block. 
4th ” 634 ” ” ae ” ” 
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18. These rates agree very nearly with each other; but to render the comparison quite fair, a correc- 


tion, as before, has to be applied, although owing to a different cause; after which they may be placed beside 
those of May, 1848. 


19. On 1st December, 1848, the number of men to each jham was reduced by Lieutenant Price from 
4 to 3, and on Ist November of the same year the pay of beldars was lowered, by order of the Director of 
the Works, from 4 rupees to 3-8 per mensem. 

The mistri employed superintending the block-sinking asserts that three men work a jham quite as well 
as four; yet this is neither Lieutenant Price’s opinion nor my own, although we agree that they perform 
nearly as much work as four. I have very little doubt that the mistri was influenced in his report by a 
desire to make it as agreeable as possible. Now— 

The pay of a squad consisting of 1 tindal at 6 rupees per mensem and of 30 beldars at 
4 rupees per mensem, was, before 1st November, 1848 ‘ 


Do. do. when the beldars’ pay was reduced to 3-8 per mensem, after Ist Ni saiibicis 
1848 


Co.’s rupees 126 


»  y» Il 
5 


‘ 15 ‘ 
It appears that a saving of aa made, on labour, by the Director’s reduction, and nearly 


of 4th by Lieutenant Price’s reduction; the total saving being = += 5 =0'366. 


20. Therefore the same work which was done before 1st December, 1848, for one rupee, was done 
afterwards for 199 of a rupee. 


Consequently the work which in May, 1849, cost 7°97 annas, would, in May, 1848, have cost 
12:57 annas. 


21. A reduction on account of the 12-feet standard to which the work for May, 1848, was 
reduced, or— 


: x ~ x 12°57 =2°90 annas, must be applied to 2nd class blocks, and the proper reduction to the 4th 
class blocks also, leaving the results for— 

2nd class blocks 9°67 per 100 cubic feet on modulus. 

4th class do. 9°74 do. do. 


22. if, instead of taking the mistri’s statement of saving of one-fourth, by the reduction of windlass 
men from 4 to 3, it were taken at one-fifth, which is probably nearer the truth, the corrected rate on 2nd 
class sinking would be 8-77 and that on 4th class sinking nearly the same, affording a very close approxima- 
tion to the reduced rates of May, 1848. As it is, however, the agreement is quite as near as could 
reasonably be expected, and is nearer than I had anticipated when I commenced the investigation. 


23. May, 1850, has next been taken. 

4th class 10°8 annas per 100 cubic feet on modulus. 

4444 = 0°455 of the whole number of workmen were employed at night. 

The weight on the area included in the circumferences of the bases of the blocks is 505 Ibs. per square 
foot, in the average state of immersion. 

This work would, in May, 1848, have cost 17-04 annas per 100 cubic feet of modulus, and applying 
correction of 4 of 232 of 17-04, to effect a reduction to the 12-feet standard of comparison, the rate becomes 
11°53 per 100 cubic feet of the modulus. 


24. For June, 1850. 
4th class blocks: 11°98 annas per 100 cubic feet of modulus. 
fa3¢5 = 0°472 of the whole number of workmen were employed at night. 
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In the average state of immersion of the blocks, the weight on the area included in the circumferences 
of their bases was 613 lbs. to the square foot. 

Applying corrections necessary, as before described, the rate becomes— 

453 x 11°91, less one-third of this amount (as all the blocks on which sinking was performed thia 
month were at their full height), or 12°6 annas per 100 cubic feet on modulus. 


25. For July, 1850. 

4th class blocks: 13°62 annas per 100 cubic feet of modulus. 

No work was done at night. 

In the average state of immersion of the blocks, the weight on the area included in the circumferences 
of their bases was 351 lbs. only per square foot. This small proportional weight is due partly to a rise in 
the water level, this month. 

Applying the corrections necessary, the rate becomes— 

2 of 434 of 13°62 = 14°33 annas per 100 cubic feet of modulus, 


26. The last three rates are for light curtain blocks with splayed bases. They agree well with each 
other, and appear to point to an error in the formule in calculating the section of soil removed, in the case 
of a line of blocks, at bd+d*, representing a slope of 45° for the craters. It is very desirable that the 
expression bd +3d?, representing a slope of rather more than 33°, should be tried; perhaps the results thus 
obtained would be found to agree better with each other than those obtained from the formule I have made 


use of. 


27. It appears that, on the Solani works— 

0-135 of a tindal’s day’s work, or 54, of his month’s work, with 4:054 of a beldar’s day’s work, or ;’, of 
his month’s work, is equal to the execution of 100 cubic feet of the modulus, including leave on Sundays; 
but when the proportion of effective weight to the bases of the blocks may be less than that which obtained 
in the case of the Solani works, the rate on the modulus must be increased in estimating the cost of labour 
on future works. 


28. What has been stated above refers only to the labour of undersinking. It is necessary now, 
however, to see what the total charge on the modulus, including the cost of removing sand from the tops of 
blocks, of providing tools, and of defraying sundry trifling contingent expenses, attendant on the work, has 


been. 
Ist class, 23-220 annas per 100 c. f. of the modulus. 
17 


May, 1848. ae ” Scan ” ” ” 
F Oe «i a » Be This variation in rates is 
BUNS 33 ieee » a v owing, in great measure, to 
May, 1849. {ath " ron ” y the variable distances to 
n ” ” 
May, 1850. 4th |» 38-350 >, é : which soil was transported. 
June, 1850. 4 ,, 25°850_,, a . 
July, 1850. ,, 4 30-512 ,, , a 


29. Calculating for a large new work I should say that a rate, on the modulus, of 20 annas per 100 
cubic feet would cover all expenses, out of which the expense of mere labour of undersinking would not 
exceed 9 annas per 100 cubic feet; the remainder of the charge being for material, such as rope, oil for 
torches, &c.; cost of removing sand from blocks; percentage for tools, and sundries. A great saving 
might be effected on the rate of 20 annas per 100 cubic feet, by the employment of chain instead of 
moonge rope. I believe the use of coir rope, even at Roorkee, would have been cheaper than that of 


moonge. 


30. On each block, between every two wells, and on the shore side of that block, an earth trough 


is placed. When operations were first commenced, prior to the earliest date over which this record 
NN2 


276 THE GANGES CANAL. [APPENDIX 0. 


extends, ten men were told off daily to the service of this trough, whose duty it was to see that no accumu- 
lation of sand took place. - This number was soon reduced to seven. On lst December, 1848, when the 
reduction of men on each windlass from four to three took place, the number on each trough was reduced 
to six, and about four months later to five. The latest distribution for a four-well block is as follows:— 


Four windlasses, at three men each .. is ae 56 Ste ae a 12 
Two earth troughs, at five men each See 3 = vs 3 28 10 
Total .. 22 


This is the smallest number of men that can work a four-well block with advantage, according to our latest 
experience. 


31. Very much still remains to be done in determining accurately the relative cost of our block-sinking 
operations in the bed of the Solani; and I look on this paper merely as one step towards that end, involving 
as it does a satisfactory explication of the laws which regulate the expense of block-sinking. I have found 
difficulties in valuing the work start up at every step, in the shape of varying circumstances under which, 
at different periods, sinking was performed, and, until the true value of these disturbing causes is ascer- 
tained, absolutely accurate expressions cannot be entered in the formule of calculation. Again, until the 
formulz are accurately settled, the effects of disturbing causes cannot be properly measured, and thus these 
two facts cause the question to vibrate like a balance, and each tends, by degrees, to bring the other toa 
state of rest. 


32. From what has been put forth, it appears that when it is possible to avoid resorting to blocks with 
splayed bases, they should never be used, at any rate, if the soil through which sinking has to be performed 
is sandy. The success of such splayed blocks as regards economy, in a clayey soil, is still doubtful ; though 
I think the balance of probability is against their succeeding as well as perpendicular-sided blocks even 
here. I do not, of course, allude to a case where a broad base is an especial desideratum. I merely say 
that the minimum width of a block at top being fixed, if that width admits of a perpendicular-sided block 
being sunk, and if the same width for the base is reckoned sufficient to ensure the stability of the super- 
structure, a perpendicular-sided block, as susceptible of being sunk far cheaper than a sloping one, is to be 
preferred; the difference of cost being calculable by the formulx given above. But a block, 6 feet wide at 
top, with sloping sides, may undoubtedly be sunk where a perpendicular-sided block of the same width at 
top will not go down at all; generally owing to its falling over on one side, from unskilful working. How- 
ever, a line of blocks 84 feet wide, with perpendicular sides, will be built at the same cost, and sunk 
cheaper than another of the same length, 6 feet wide at top and 11 feet wide at bottom. In the sloping 
block, the greater loss of weight, during partial immersion, has something to do with this result. 

Blocks might always be advantageously designed in such a way that the weighting frames fixed on 
narrow ones should be applied with equal facility to wide ones. Three such frames as are used on the 
Solani Aqueduct block-sinking will bear a weight of 25,000 lbs, with safety; nor, with proper precautions, 
is there any danger in loading half this weight on one side of a block only. 


A. G. Goonwrn, Lieut., 
Executive Engineer, Northern Division, Ganges Canal. 
Roorkee, 26th August, 1851. 
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Report showing the Progress made, monthly, in sinking each Founpation Biocx of the Soran Aquepuct 
Proper, from lst APRIL, 1848, to 3lst Juny, 1850. 











Num- Depth 
Class} Date. | ber of | sunk during 
Block.} Month. 
1st.! April) 22 5:10 
(1848.) 23 9-21 
261 6°75 
262 3°67 
263 0-34 
268 1:00 
269 2°00 
270 8-00 
8)36:07 
4°51 
May,} 23 2°43 
1848.| 261 7°62 
262 7°95 
263 7°66 
264 7°96 
265 7°41 
266 5°79 
267 7°70 
268 8:20 
269 7-20 
270 9-87 
11)79°79 
| 7°25 
June,} 15 0°54 
1848.| 16 0:20 
17 0:21 
18 0°38 
19 5°84 
20 7°41 
21 7°39 
22 6:68 
261 2°25 
262 1°92 
263 2°21 
264 2°00 
265 2°38 
266 4°25 
267 2:17 
268 1:67 
269 2:67 
17)50-17 
2:95 








Arithmetical Mean Depth 
acon Daye nkine wail Num- 
Sinking was | Product. performed Class.] Date. | ber of 
performed on on whole Block. 
each Block. Class.* 
2-550 13-005 Ist. | July,} 14 
4-605 42-412 1848.) 15 
8°835 59-636 16 
10°375 38-076 17 
12-040 4:094 18 
11-710 11-710 19 
11-210 22-420 20 
8-210 65680 21 
257033] 7-120 a 
10:425 25-332 
16-020 | 122:072 
16-185 | 128-670 
16:040 | 122-866 Aug.,| 14 
16-100 | 128°156 1848.) 16 
15-995 | 118-523 17 
14-935 86°473 18 
16:060 | 123-662 19 
16-310 | 133-742 20 
15°810 | 1138-832 21 
17-145 | 169-220 | 22 
1,272-548 | 15-948 | a 
13-010! 7-025 | 
12-840 2:°568 
13-005 2°731 Sept.,| 14 
12-340 4°689 1848.| 17 
9-940 58-049 18 
9-985 73°988 19 
7:165 52-949 20 
8-440 56°379 21 
20:°955 47:149 22 
21°120 40-550 23 
20°975 46°354 
21-080 42°160 
20:890 49-718 
19-955 84-808 
20°995 45°559 
21-245 35:479 
20-695 | 55-255 Oct, | a4 
1848. 


705° 410 | 14-060 


Roorkee, 26th August, 1851. 


Arithmetical Mean Depth 





























Depth Mean Depth at which 
sunke during | gQhFO", | Product. [king 
Month. performed on atruck on 

each Block. whole Clasa. 
0°82 | 13°480 11°053 
8°58 | 17°570 | 150-750 
7°71 | 16°795 | 129-489 
7°20 | 16°710 | 120-312 
7°53 | 16°295 | 122-701 
6°28 | 16:000 | 100-480 
4°62 | 16°000 73°920 
2°62 | 12°170 31-885 
2°36 | 12-960 30°585 
0-17 | 11°725 1-993 
10 )47-89 773°168] 16-144 
4°79 
4°62 | 16:200 74° 844 
1:21 ; 21°305 25°779 
0:95 | 20°785 19°745 
1-08 | 20:600 22-248 
1:12 | 19-700 22°064 
2-08 | 19:350 40-248 
5:24 | 16°100 84°364 
6:41 | 17-345 | 111-181 
5°58 | 14-600 81°468 
9)28°29 481-941 | 17:035 
3°14 
1:08 | 19-050 20-574 
0°60 | 21°560 12:936 
0°72 | 21:500 15°480 
1°60 | 21-060 33° 696 
1°47 | 21-125 31-053 
3°14 | 20-290 63°710 
1-31 | 21-205 27-778 
4°47 | 19°625 87-723 
8)14°39 292°950 | 20°358 
1°80 
2°27 | 20:720 47-054 | 20-720 


* Obtained by dividing the eum of the products, in the sixth column, by the sum of the depths sunk, exhibited in the fourth column, 


thus, 2785 


aor = Ta 
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Arithmetical 


Num- Depth Mean Depth 
Claas.) Date. | ber of | sunk during eure aus 
Block. Month. performed on 


each Block. 








Mean Depth 
at which 


Sink 
Product. performed \Class.| Date. 
etruck on 
whole Class, 





2nd.|April,| 7 0:29 | 21-715 6:297 

1848.) 30 11:90 | 5-950] 70-805 

31 11°28 | 5°640| 63-619 

103 6°50 | 15-030 | 97-695 

104 4°98 | 15°560 | 77-489 

106 4°49 | 15-275 | 68-585 

107 6-04 | 14:920| 90-117 

108 4:48 | 14-640] 65-587 

109 3°17 | 14°775 | 46-837 

110 4°71 | 14-255 | 67-141 

279 12-21 | 6:155 | 75-152 

280 12-21} 6°155 | 75-152 

292 12-21 | 6:155 | 75-153 

293 12-21 | 6°155 | 75-153 
14)106-68 954°782| 8°950 

7°62 

May,| 30 1°86 | 12-830 | 23-864 

1848.| 31 2°07 | 12-315 | 25-492 

103 1:00 | 18-450 | 18-450 

104 2°11 | 18-775 | 39-615 

105 0°17 | 18-995 2-379 

106 1°64 | 18-010 | 29-536 

107 1:30 | 18-260 | 23-738 

108 0°95 | 17°025 | 16-174 

109 1:05 | 16-555 |] 17-383 

110 0°88 | 16°720| 14-714 

215 14:00 | 7:000 | 98-000 

216 12°67 | 6°335 | 80-264 

217 13:92] 6:960] 96-883 

218 12:42 | 6-210 | 77-128 

219 12-67 | 6°335 | 80-264 

220 12-67 | 6°335 |} 80-264 

221 12-58 | 6°290| 79-128 

222 12-93 | 6-465 | 83-592 

279 7-87 | 16°145 | 127°261 

280 7-04 | 15-730 | 110-739 

292 7°79 | 16°105 | 125-458 

293 8:24 | 16°330 | 134:559 
22)147-83 1,884°885| 9-360 

6°72 

June,| 103 1-83 | 19°865 | 36-353 

1848,] 104 2-03 | 20°795 | 42-214 

105 6-82 | 17°490 | 119-282 

106 2°43 | 20-045 | 48-709 

| 107 2°37 | 20-095 | 47-625 

| 108 3:82 | 19-410 | 74°146 

109 3°32] 18-740 | 62-217 

110 1:78 | 18050 | 32-129 

215 7°50 | 17-750 | 133-125 

216 8:83 | 17°085 | 150-860 

217 7°58 | 17°710 | 184-242 


2nd.| June, 
1848. 











Arithmetical 








July, 
1848. 


Aug,, 
1848, 


Sept., 
1848. 
































Num-| Depth _| Mean Depth seen 
ber of | sunk duri ink Product, [Sinking was 
Block. ; Month. » eee ae performed 
each Block. whole Class. 
218 9:08 | 16-960 | 153-997 
| 219 8-83 | 17-085 | 150-861 
220 8°83 | 17°085 } 150-861 
221 8-92 | 17:040 | 151-997 
222 8°57 | 17:215 | 147:°532 
279 2-00 | 21-080 42-160 
280 2°83 | 20-665 58 +482 
292 2°08 | 21-040 43-763 
293 1-63 | 21:265 34 +662 
20)101:08 1,815 +217 | 17-950 
5-05 
30 3°89 15-705 | 61-092 
31 3-30 | 15-000 49-500 
87 ¥ | a _ 
88 
89 
90 | 
91 | 
92 | 
93 7 | 
94 if ae <3 
103 1°08 | 21-320 23-026 
105 0:96 | 21:380 20-525 
106 0:60 | 21-560 12-936 
107 0:49 | 21-525 10-547 
108 0°54 | 21-590 11:659 
109 1:24 | 21-020 26-065 
110 2-92 | 20-400 59-568 
915-02 274-918 | 18-300 
1:67 
Mis se Na et 
30 2:07 | 17°685 36°608 
31 4-90 | 19-100 | 95-590 
2)6°97 132°198 | 18-960 
3°48 
Vos ee 8 We ee el 
30 2:14 | 20°790 44:491 
31 0°31 | 21-705 6°728 
87 11:07 5+535 61:272 
88 11-07 5°535 61°272 
89 11:07 +535 61-272 
90 9-00 4-500 40:500 
91 8:50 4-250 36:125 
92 8:50 4-250 86-125 
93 8-50 4-250 36-125 
94 4:75 2°375 11-281 
10)74°91 395-191| 5:27 
7°49 
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Arithmotient meee Dept Arithmetico! pean Depth 
Num- Depth Ca ce Fata Num- Depth oe nee 
Clasa.| Date. | ber of } sunk dade Siete ia Product. Sen Class.| Date. | ber of | sunk denne ake eae Product. aa 
Block. Month. performed on struck on Block. Month. performed on struck on 
each Block. whole Class. each Ulock. whole Class. 
2nd.| Oct.,| 90 2-07 | 10-035 20-772 2nd.) Mar.,} 91 0:62 | 19-910 12-344 
1848} 91 2°57 9°785 26:947 1849; 92 0:50 | 19°970 9-985 
92 2°57 9-785 26-947 93 0°33 | 19-635 6°480 
93 2°57 9-785 26-947 183 11°43 | 6-715 65-322 
94 6-32 7°910 49-991 184 12:59 6-295 79-254 
Fates 185 11°18 | 5:°590 62-496 
5)16°+10 151°604| 9-420 186 12°59 | 6-295 | 79-254 
3:22 187 12°59 | 6-295 79 +254 
188 12°59 6-295 79°254 
Nov.,| 87 3:53 | 12-835 | 45-307 189 12-57 | 6°285 | 79-002 
1848] 88 2-03 | 12-085 | 24-532 190 12-57 | 6-285 | 79-002 
89 2:28 | 12-210 27-839 199 2:92 | 10°640 31-069 
90 1°45 | 11°795 17+103 200 2-34 | 11-700 27°378 
— 201 3°17 | 10°765 34°125 
4)9-29 114:781 | 12-360 202 2-46 | 11-080 27-957 
2-32 203 1:75 | 11°475 20-081 
204 1:79 | 11°495 20:576 
7 205 1:63 | 11°575 18:867 
Dec.,| 87 4-02 | 16-610 66:772 : 
1848| 88 5-65 | 15-925 | 89-976 206 2°56 | 11°040 | 28262 
89 | 5:02 | 15:860 79-617 19)118-18 838-262] 7:°090 
90 5:35 | 15-195 81-293 6.99 
91 6:05 | 14°095 85-275 
92 4°88 | 13°510 65-929 
6)30-97 468-862 | 15+140 April,) 126 1:65 | 16-975 28-009 
TT 1849} 183 1:36 | 12-110 16°470 
5°16 185 1-61 | 13-035 | 19-876 
199 7°37 | 15°785 | 116-335 
Jan.,| 87 1:22 | 19-230 23°461 200 5:95 | 15-245 90-708 
1849} 88 1:57 | 19-535 30-670 201 5:77 | 15-235 87-906 
89 1°95 | 19°345 37-723 202 6°75 | 15:°685 | 105°874 
90 1-89 | 18:815 35-560 203 8-04 | 16°370 | 131-615 
91 2°35 | 18:295 42-993 204 6°50 | 15-640 | 101°660 
92 2-52 | 17-210 43-370 205 7°04 | 15-910 | 112-006 
93 5-98 | 14:060 84-079 206 6°21 | 15°455 95°975 
94 4:98 | 13-560 67°529 231 14-03 | 7:015 98-420 
232 14-03 7:015 98°420 
area) BOP BG2 La e0 233} 14-03] 7-015 | 98-420 
2°81 234 14:03 | 7-015 98-420 
+ 235 14°03 7015 98-420 
Feb.,| 87 0-48 | 20-080 9-638 236 14°03 | 7°015 98420 
1849] 90 0-56 | 20-040 11-222 237 14°03 | 7:015 98-420 
91 0°13 | 19°575 2-240 238 14:03 | 7-015 98-420 
92 1:25 | 19°145 23-931 70-46 3. : 
93 2-42 | 18-260 | 44-189 : na NAO ha ore 
94 4:27 | 18185 | 77-650 8°97 
199 9°18] 4°590 42-136 a a can 
oo Bae hier aae ae May, | 126 1:73 | 19-665 | 34-020 
9202 9°85 4:925 48311 1849] 183 8:47 | 17-035 | 144-286 
903 10-60 5-300 56+ 180 184 8-67 16°925 146-740 
204 10:60 | 5300] 56-180 re peat de Oe |, eee oak 
205 10°76 | 5380 57-889 186 8°67 | 16 925 146-740 
206 9:76 | 4*880 47-629 187 8:67 | 16°925 | 146-740 
—— 188 7°57 | 16°375 | 123-959 
14)88-97 568°833} 6:°390 189 8-26 | 16°700 | 137:°942 
190 7:24 | 16190 | 117°216 
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Num- 


Depth 


Clase, Date. | ber of | sunk during 


Block. 


Month. 


Arithmetical 


Mean 


Depth 


at which 
Sinking was 


performed on 


each Block. 


Mean Depth 





2nd.| 


3rd.| 


May,| 199 
1849.) 200 
201 
202 
203 
204 
205 
206 
231 
232 
233 
: 234 
i 235 
| 236 
237 
\ 238 
247 
248 
249 
250 
251 
252 
253 
254 





‘Apri! 25|  11-40| 5-700| 64-980; 25 
| 1848. 27 


; 273 
| 275 
| 277 
287 
| 289 
291 





67 
“92 
‘02 
“08 
“75 
°25 
‘71 
"58 
37 
"37 
°19 
37 
37 
°37 
°37 
“37 
13°94 
14°11 
14°18 
14°39 
14-32 
14:24 
14:20 
13-69 


NNN NE CONN EH 





33 )256+58 


467 


11°40 
11°58 
10°53 





9)95-10 
10°57 


5 
5 
5 
7 
7 
6° 
7 
7 
6 


305 
680 


*630 
‘100 
‘765 
“015 
*285 
*850 
“715 


20° 
20° 
19 
20 
20 
20 
20 
19 
17 
17° 
17: 
17° 
17: 
17: 
17: 
17: 
6: 
qT: 
7: 
qT: 
qT: 
7: 
q 
6° 


715 
625 
715 
715 
715 
715 
715 
970 
055 
090 
195 
160 
120 
100 
845 


‘700 
‘790 
“265 
‘710 
*835 


155 


"250 
“460 
+155 









































Arithmetieal 
Product, {Sinking wes Num-| Depth Mean Depth vet 
roduct, performed Class.| Date. - of sunk during | sinking wos| Product. perfooned, 
whole Class.| re Mouth. ron arn on 
ath se es ee 
33-909 3rd.|May,| 25 1-67 | 12°235 920-449 
60-386 1848.| 27 1:75 | 11-455 20°046 
59-283 29 2-89 | 11-975 | 34-607 
41-808 273 7°70 | 16:040 | 123-508 
15°574 275 6:62 | 15-520 | 102-742 
45-084 277 2°62 | 18°520 35-422 
384-687 287 6:95 | 15-685 | 109:011 
51°213 289 9-87 | 17-145 | 169-221 
130°560 291 4-95 | 14-695 72°740 
toned 945-02 687-739 { 15:28 
130-560 5-00 
1380-560 
130-560 
130°560 June, 12 0:12 12+880 1545 
130-560 1848.| 273 2°17 | 20-995 45 +559 
97°162 | 275 3°25 | 20°455 66479 
99-546 277 7°25 | 18-455 | 133-799 
100-536 287 2-92 | 20-620 60°210 
103°536 291 4°92 | 19-620 96-5380 
102°531 6)20-63 404-122] 19-58 
101:389 44 
100-820 
93-708 
3,322-695| 13-00 qo 12 8-92 | 17-400 | 155-208 
1848.| 25 1°74 | 18-940 24°256 
27 6°06 | 16°390 99 +323 
29 5°87 | 16°355 96°004 
422-59 374°791| 16°59 
5°65 
' Aug.,| 25 7°05 | 18°335 | 129-262 
! 1848} 27 2°47 | 20-625 50:44 | 
29 2°57 | 20°575 | 52-878 
| 3)12°09 233-084 | 19°28 
| 4+03 
| 4th. | April, 9 0-46 | 21°630 9+950 
1848.} 24 10°41 5-205 54°184 
26 10°37 5-185 53°768 
28 9°58 4:790 45° 888 
. | 70 5-33 | 14-085 75-073 
pars 102 3°62 | 12-850 | 46-517 
55-440 111 6°41 | 11-625 74°516 
69°390 274 3-84 | 10-290 | 39-514 
68°556 276 7-42 8-500 63-070 
75°152 278 8°75 7°835 68°556 
71:920 286 3°09 | 11°415 35°272 
70-870 288 6-50 | 8-960 | 58240 
75-152 290 9°75 7°335 71-516 
618°508| 6:50 1385-53 696° 16-064 ab 
6°570) 
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primer aes Depth Arteta Mean Depth 
Num- Depth ean Dep! at whic Num- Depth ean Dept! at which 
Class. Date. | ber of | sunk curing Siukiees Product. See Class.| Date. | ber of pink dura Sain ta Product. eee 
Block. Month. performed on struck on Block. Month. performed on . struck on 
each Block. whole Class. each Block. whole Class. 
4th.|May,| 24 2°88 | 11°850 33-128 4th.| Aug.| 24 2°91 | 19°515 56-789 | 
1848.| 26 2°97 | 11°855 34°209 1848] 26 3°05 | 20°335 62-022 | 
28 3:45 | 11°305 39-002 28 3°21 | 20°255 65018 
70 5°58 | 18-540 66 °373 37 9°79 | 7°445 72°886 
102 0°56 | 14°940 8:367 38 8°01 | 6°675 53°467 
111 0:30 | 14°980 4°494 51 6°61 | 5955 39 +362 
214 14:25 | 7:125 | 101-531 52 8°50 | 5°680 48°280 
223 14:92 | 7:°460 } 111-303 53 6°54 | 3°990 26°095 
274 5°54 | 14°980 82-989 54 5°31 | 3°355 17°815 
276 0°87 | 12°645 11:001 67 6°56 | 4:060 26°633 
278 0°37 | 12°395 4-586 68 5-138 | 4:115 21°110 
286 7°87 | 15°895 | 117-146 69 6°26 | 3°130 19-594 
288 5°87 | 15-145 88°901 83 6:47 | 3°235 20°930 
290 4°12 | 14°270 58°793 84 4°59 | 2°295 10°5384 
iaeene ea ao ella ae 85 8°85 | 1°925 7*411 
14)67°05 761°823| 11°36 99 3°93 | 1°96 7799 
4°79 100 6°32 | 3°160 19:97] 
17 97°04 575°6389} Aw 
June,| 11 0:80 | 18-880 15:004 5-71 
1848] 13 3°04 | 14°260 43°351 
102 2:07 | 17°785 36-815 
111 4°28 | 18°800 80-464 2 
214 7°25 | 17°875 | 129-594 
a Bee ite eae) caecane Sept.,| 24 0-89 | 217415 | 19-059 
: 1848.) 37 3°19 | 18-935 44°453 
276 9:00 | 17°580 | 158-220 38 1°75 | 11°533 20°22] 
278 9°50 | 17-330 | 164-635 ae 
49 7°00 | 3:500 24°500 
288 4-00 | 20-080 | 80-320 a 55 a 
290 5-75 | 19-205 | 110-429 - oe | pean || aloes 
eee 53 6:02 | 10°270 61°825 
12)59-10 1,066-061] 18-04 54 4°77 | 8:395 40°044 
4-995 64 5°50 | 2°750 15°125 
65 6°00 | 3-000 18°000 
66 7°00 | 3-500 24°500 
aly. 11 2:58 | 20°570 | 58-071 67 Bell | 9°895 | 507563 
1848| 13 6-08 | 18-820 | 114-426 80 8°00 | 4-000 | 32-000 
24 4°77 | 15°675 74-770 81 7°68 | 3:840 29°49] 
26 5-47 | 16-075 87-930 82 5°33 | 2°665 14°204 
28 5-G2 | 15-840 89-021 83 0°75 | 6°845 5°134 
37 2°55 | 1°275 3-251 86 10°16 | 5-080 51°613 
38 2°67 1-335 3-564 95 9:00 | 47500 40°500 
51 2-65 1°325 3-All 96 8°10 4°050 32°805 
52 1-43 0°715 1-022 97 7°68 3°840 29°491 
53 0:72 | 0°360 0-959 98 8°39 | 4:°198 35°196 
54 0-70 0°350 0-245 99 0:75 4°305 3°229 
63 11:60 | 5-800 67-280 102 0°16 | 21:°270 3°403 
67 0:78 | 0-390 0-304 112 8°00 | 4°000 32000 
68 1°55 | 0-795 1-201 113 8°00 | 4°000 82-000 
79 8:92 | 16-400 | 146-288 114 8:00 | 4°000 32-000 
102 2-80 | 20-220 bG-616 130 8:00 | 4°000 32°000 
111 0-92 | 21:400 19-688 27 )153°58 820°860| 5°34 
17)61-81 722°347 | 11°69 5°69 
3:64 
oo 
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Arithmetical Mean Depth Arithmetical Mean Depth 
Num- Depth Bean Dept ea Pelee! Num- Depth Mean Depth at which 
Class.| Date. | ber of | sunk during Sinkinw was Product. performed | Claas.| Date. | ber of | sunk during stake ees Product. |SiMne was 
Block. Mouth. performed on struck on Block. Month. __ | performed on ene 
each Block. whole Class. each Block. whole Class, 
4th.| Oct.| 37 1:08 | 16:070 | 17°356 4th.| Dec.| 66 4:10 | 12-800 | 52-480 
1848] 49 1°30 | 7-650 9-945 1848.} 69 0°85 | 17°355 | 14-752 
50 2-16 | 10°800 | 23328 81 552 | 12-920) 71-318 
51 3°08 | 15°570 | 47°956 83 0°81 | 7:°625 6176 
52 5°60'| 16°310 | 91°336 84 1:50 | 14-030 | 21-045 
53 2°58 | 14°670 | 37°848 85 2-94 | 18-810 | 40-601 
54 8°50 | 12°500 | 43°750 86 1°60 | 15-400 | 24-640 
: ae 7:090 | 22-546 99 0-10 | 11-650 1-165 
*43| 7°215{ 17°532 renner: - ; 
66 1-43 | 7-715 | 11-039 12)27-68 875-+990| 13-59 
67 3°16 | 14°030 | 44+335 2°31 
68 6°31 | 9°835 | 62°059 Ho 
a at neal ees Jan. | 37 1:10 | 19-000 | 20-900 
i 81 1:50 8-430 12°645 1849.| 49 0:44 | 14-730 6°481 
| 82 3:10 | 6880 | 21-328 of re ae oe 
| 84 8:69 | 8-935 | 77-645 ss Peat ed Sen ee 
\ 85 3-18 5° 440 17°300 64 5:44 | 11-400 62-016 
86 0°87 | 10°595 9-217 66 0°35 | 15-025 5-259 
95 2-20 | 10-100 | 22-220 . ae? ae |. eee 
| 7 0-75 | 8°55 6-041 69 1-23 | 17-395 | 21-396 
98 1-16 | 8-970] 10-405 Be Be eed ga cen 
| 99 0-72 | 5-040] 3-629 82 4-63 | 11-555 | 53-500 
100 1:88 | 7-260| 13-649 83 Brae Bis 2a0 «Ae 08 
102 0-51 | 21°605 | 11-018 _ bese een 
85 3-02 | 16-790 | 50-706 
26 66°15 682°162| 10°31 86 0-61 | 16-505 | 10-068 
2-54 95 1-35 | 11-875 | 16-031 
96 1°19 | 9-195} 10-942 
97 1:52 | 9-190] 13-969 
Nov.| 37 1:24 | 17-230 | 21-365 98 0-99 | 10-045 9-945 
1848.) 49 2-94] 9-770 | 26-924 99 2°93 | 18-165 | 38-573 
50 7°59 | 5-955 | 45198 101 5°72 | 2-860] 16-359 
| 51 3:29 | 18-755 | 61°704 112 0:95 | 8-475 8-051 
| 52 1:29 | 19°755 | 25°484 114 0-20 | 8-100 1-620 
54 6°12 | 17°340 | 106-121 115 5:96 | 2-980 | 17-761 
65 3:54 | 10°200 | 36-108 116 6°96 | 3-480} 24-221 
66 2-32] 9°590| 22-249 117 5-96 | 2-980] 17°761 
| 68 2°86 | 14-420] 41-241 130 1:28} 8-640] 11-039 
69 6:07 | 12°895 | 78-272 131 0-20 | 13-300 2660 
81 0°98 | 9:670 9°477 132 1:66 | 13-990 | 23-223 
82 0°81 | 8-835 7156 133 0:70 | 13-640 | 9-548 
85 5°31 | 9°685 | 51-427 . -309{ 9:18 
86 3°57 | 12°815 | 43-750 eas vie 
| 99 6:20 | 8-500 | 52-100 2°38 
100 3°31 | 9-855 | 32-620 : >" 
| | 63 1:42 | 12-310} 17-480 | eb. | 68 3-95 | 14-995 | 58-480 
| 17 )58°86 680-676 | 11°56 | 1849. 64 2°08 | 15160 | 31-532 
3-46 67 0°75 | 17°505 | 13-287 
| ‘ 68 0-41 | 17-595 7-218 
; 80 1:91 | 13-075 | 24-973 
Dec. | 37 | 0°60 | 18-150 | 10-890 82 1:33 | 14°535 | 19°331 
1848; 49 , 3°27 | 15-875 | 51°911 83 0-08 | 14-510 | 11-608 
50 | 2°68} 11-090] 29-721 85 0-30 | 18+450 5-535 
| 65 3-71 | 13°825 | 51°291 86 | 0°99 | 17°305 | 17°331 
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peimeteal sfenn Deptt Aritumetical pcan Depth 
Num- Depth can ep at whic! Num- De th Mean ep! a whiel 
Class.| Date. | ber of | sunk during cinknee wes Product. eT Class.| Date. | berof | sunk Aik sinks cas Product. Seana 
Block. Month. __| performed on struck on Block.} Month. performed on struck on 
each Block. whole Class.| each Block. whole Clasa. 
4th.| Feb. | 95 3°84 | 13-470 51:590 4th.|April,| 49 1-69 | 17-465 29-516 
1849.) 96 3°83 | 11-°705 18-942 1849.; 50 1:78 | 16-940 30°753 
97 1:75 | 10°825 36:972 63 1:06 | 18-920 20° 055 
98 1°33 | 11-205 14-902 64 2°48 | 18°320 45-433 
99 2°34 | 15-800 38°972 65 0°52 | 16-880 | 8°778 
101 1-93 6°685 12-902 66 0-40 | 18-820 0°753 
112 0°83 9°365 T7772 67 0:24 | 18-650 |: 3°676 
113 1:87 8-935 16-864 68 0-20 | 18-590 | 3°718 
114 4:17 | 10°285 42-888 69 1:20 | 19°180 | 27°956 
115 1-58 6°750 10°665 85 0°11 | 20+255 | 2-228 
116 0°58 7°250 4-205 86 1-18 | 18°390 21-700 
117 1°08 6-500 7-020 95 0°69 | 16-7385 ; 11:547 
181 1:92 | 14-360 27-571 99 0:21 | 18:°995 3°989 
182 4:00 | 16-820 67-280 100 1:28 |} 14:170 18-138 
133 4°83 | 16°405 79-236 : 101 2:27 | 13-005 29-523 
148 10°48 5+215 54:°392 113 1:23 | 15°405 18°948 
198 10-01 5°005 50-100 114 1:41 | 13-735 19°366 
207 10-85 5°425 58°861 115 1°61 | 14°915 24-013 
x A : 116 1:23 | 16°245 19°981 
27)78°97 790-424) 10°09 118 2-48 | 19-460 | 48-260 
2-92 130 1:98 | 13-520 29°769 
a 131 0°45 | 17°875 8043 
March} 49 1:67 | 15-785 26-360 148 4°34 | 18-820 81-678 
1849.) 50 1°25 | 15:325 19-156 198 7°46 | 16-080 | 119-956 
63 1:42 | 17°680 25-105 207 6°29 | 15-495 97-463 
64 0°88 | 16°640 14°643 230 14:03 | 7:015 98-420 
65 0°94 | 16°150 15°181 239 14°03 | 7:015 98°420 
66 1:42 | 15-910 22-592 77. 918°480| 12°78 
67 0°65 | 18°205 11-833 2s 
68 0-69 | 18-145 | 12-520 2°66 
69 0:52 | 18°270 9-500 - me 
ete 1-74 | 15-420 | 26-830 May,| 118 0-30 | 20-850 | 6-255 
85 1-60 | 19°400 31040 “B85 2 
= 1849.| 182 8°75 | 16:885 | 147-744 
97 0-17 | 11°785 2°003 : . 
191 8°71 | 16:905 | 147:242 
98 0:58 | 12°160 7°052 : AR : 
‘ 198 1°33 | 20:475 27-2382 
99 1:92 | 17-930 34-425 ‘i S . 
: 207 2°50 | 19-890 49-725 
100 2°02 | 12-520 25-290 : 
230 7°37 | 17°715 | 130-560 
101 4°22 9-760 41-187 “715 
s 239 7°37 | 17-715 | 130°560 
112 3:84 | 11°700 44:928 4 
e 246 14°86 7°430 | 110-410 
113 4°94 | 12-340 60-959 255 15°40 7-700 | 118+580 
t 114 0:66 | 12°700 8-162 oe 
115 6°57 | 10°825 71°120 9)66°59 868-308) 13°40 
116 8:09 | 11-584 93-714 7-40 
| 117 4°82 9°450 45°549 
| 130 2°75 | 10-650 29-301 | i 
131 2°31 | 17°475 40°367 June,| 80 0°16 | 14°110 2°258 
132 2:18 | 19°910 43° 403 1849.) 82 0°25 | 15°325 3°831 
, 133 2°18 | 19°910 43-403 96 0°08 | 13-660 1°093 
148 6-22 | 138-540 84-218 100 0:74 | 15-180 11-233 
182 12°51 6°255 78°250 101 0-61 | 14°445 8°811 
191 12°55 6°275 78°751 246 6°41 | 18:°165 | 116-487 
198 2°34 | 11°180 |* 26-161 255 5°87 | 18:°335 | 107-626 
207 1: 11:600 17: 
a ; Eas 714-12 251-289] 17°79 
: 31)95-15 1,091°403| 11-47 een 
i eee 2°02 
: 3:07 | 
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cunineticnl Mean repel 
| Num- Depth ean Dep at whic | 
Class,| Date, | ber of | sunk auriig sites Product. ea 
Block. Month. performed on struck on |! 
| each Block. wholo Class, /! 
4th.!July,| 80 1:96 | 15-170 | 29-733 
:1849.) 81 1-60 | 16°380 26-208 
| 82 0:87 | 15-885 13°820 
96 1:28 | 14°340 18:°355 
| 100 5°62 | 15-761 88°577 
lol 1-60 | 15°550 24:880 
! 112 0:78 | 13:°910 10°850 
130 1°80 | 15°410 27-738 
8)15-51 240-161] 15°48 
| 1-94 
Aug.!| 80 1-04 | 16:670 17-337 
1849., 81 2°16 | 18-360 39-658 
82 0-88 | 16-760 14:749 
| 96 0°76 | 15:360 11-674 
100 0-71 | 21°475 15°247 
101 1:19 | 16:945 20-164 
112 1°67 | 15-235 25 +442 
113 0°03 | 16-035 0-481 
130 2-01 | 17°315 34 °803 
9)L0-45 179-555 | 17-18 
1°16 i 
Sept.| 80 2°37 | 18°375 43-549 
1849.) 81 1:86 | 20°370 37° 888 
82 3°86 | 19°130 73° 842 
96 0°16 | 15°820 2-531 
101 2°50 | 18°790 46°975 
112 4°76 | 18-450 87°822 
113 2°30 | 17-200 39-560 
115 3°00 | 17-220 51-660 
130 2-50 | 19°570 48-925 
9 )28 31 432-752] 18°56 
2°59 
Oct. {| 80 2°20 | 20-660 45°452 
1849.| 82 0°94 | 21°530 20-238 
96 0:18 | 15°990 2:878 
101 1-48 | 20-760 30°754 
113 1:65 | 19:175 381-639 
115 2:44 | 19°950 48°654 
130 1:18 | 21-410 25-264 
7)10-07 204°879 | 20°34 
1:44 





Dec. 
1849. 


147 
149 
150 
163 


6° 
12: 
13: 
12: 


56 
93 
09 
38 


14:330 
6°465 
6°545 
6:190 





94-005 
83°592 
85°675 
76-632 


Num- 


Block, 


Depth 


Clase.| Date. | ber of | sunk during 


Month, 


Arithmetical 
Mean Depth 
at which 
Sinking was 
performed on 
each Block. 


Mean Depth 
at which 
Sinking was 
performed 
struck on 
whole Class. 


Product, 


OO ee 


4th. 
































Dec. | 164 12°67 | 6:335 | 80-264 
1849.| 165 12°84 | 6-420] 82-433 
166 13°05 | 6°525 | 85-151! 
179 12:63 | 6-315 | 79-758 
180 13-01 | 6°505 | 84°630 
9)109°16 752-1401 6-89 
12°13 
Jan. | 147 4-85 | 20-035 | 97170 
1850.| 149 7-68 | 16°770 | 128°793 
150 9:35 | 17-765 | 166-103 
168 8-23 | 16°495 | 135-754 
164 8-64 | 16990 | 146°793 
165 9-60 | 17-640 | 169-344 
166 9-39 | 17-745 | 166-625 
179 8-68 | 16-970 | 147°300 
180 9°43 | 17-775 | 167-618 
9)75°854 1,325°500| 17-48 
8:43 
Feb. | 149 1°83 | 21-525 | 39-391 
1850.| 163 1°83 | 21-525 | 39-391 
164 1:02 | 21:820 | 22°256 
179 1°83 | 21°525 | 89-391 
4)6°51 140°429| 21°57 
1°63 
April,| 127 12°71 80°772 
1850.| 128 11°30 63° 845 
129 11-66 67978 
143 11-94 71°282 
144 10°64 56-605 
145 9:81 ; 48-118 
146 10°58 a 55 +440 
159 12°12 5 73°448 
160 11-30 = 63°B45 
161 11°10 g 61°605 
162 11°02 = 60°720 
176 10-39 ie 53°976 
177 11:04 ‘4 60-941 
178 10-41 7 54°184 
192 11:73 3 68-796 
193 11-81 a 69-738 
194 10-47 oO 54810 
208 10°85 q 58-861 
209 11:58 & 67:048 
210 11-60} ™ 67-280 
224 10-51 55-230 
225 10-68 57-031 
226 11:71 68-562 
240 10-08 50-803 
241 10°47 54-810 
242 9°68 46°851 
256 10-04 50-401 
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Arithmetical Mean Depth ith 
Num- Depth Meat pepe 5 at which Num- Depth ‘Noam Depth | Seek, 
Class| Date. | ber of | sunkduring | sinking was Product. | pertormed |(Clase,| Date, | ber of | sunk during sintiin wes Product. |"yertutned” 
Block. Month. performed on struck on Block. Month. performed on Trick on 
each Block. whole Class. each Block. whole Class. 
4th. |April,| 257 10-43 4 ‘ 54-392 4th. |June,| 178 5:06 | 16-170 1-314 
1850.) 258 9-93 ag 49-302 1850.} 181 12-00 6-000 72-000 
271 8:77 28 38-456 192 5°30 | 15-770 83:581 
272 9°58 aq __ 45-888 193 5:37 | 16-435 | 88-256 
: 2g a5 . 7 194 5°47 | 15-935 87-164 
BESBOOTE | gee Hee Ole | Oea 195 11:17 | 5-585 | 62-384 
10°84}  ° 196 12-17 | 6-085} 74-054 
—— 197 15°13 7:565 | 114:458 
May, | 127 3°63 | 14°525 52-726 208 2-53 | 14-055 35-559 
1850.| 128 1-82 | 12-210 22-223 209 5°33 | 15°415 82-162 
129 0-26 | 11-790 3°065 210 5°35 | 15-305 81-882 
144 2:23 | 11°755 26-214 211 15°63 7°$15 | 122°148) 
145 1°15 | 10-385 11-943 212 | 16°46 8°230 | 135-466 
146 3°26 | 10-693 384° 859 213 | 18-21 9-105 | 165-802 
159 3°98 | 13-930 55-441 224 4°86 | 15-970 77-614 | 
160 2°82 | 12-710 35-842 225 5°07 | 16-825 82°768 
161 3°35 | 12-775 42-796 226 5:03 | 15:3385 77° 386 
162 3°35 | 12-695 .42°528 227 17°09 8:545 | 146-034 | 
175 1:13 | 12-685 14-334 228 16-92 8-460 | 1438-143 
176 3:31 | 12-045 39-869 229 16°46 8+230 | 135-466 
177 3°26 | 12-670 41-304 240 5°52 | 15-840 87-437 
178 3°13 | 11-975 37-482 241 5°68 | 15-760 39-517 
192 1-39 | 12-425 17-271 242 5-02 | 15°470 77-659 
193 1:94 | 12-880 24-987 243 17°75 8°875 | 157°531 
194 2°73 | 11°835 32-310 244 18°88 9°440 | 178-227 
208 1:94 | 11-820 22-930 245 18:46 9-230 | 170-386 
209 1:17 | 12-165 14-233 256 6°49 | 14-865 96-474 
210 1:03 | 12-115 12°115 257 6°44 | 14°760 95-054} 
224 3-03 | 12-025 36-435 258 5:42 | 15°460 83-793 
225 3-11 | 12-235 38-051 259 18:34 9-170 | 168-178 
226 1-16 | 12-290 14-186 260 18°63 9-315 | 173-538 
240 3:00 | 11-580 34-740 271 6°40 | 14°740 94-336 
241 2-45 | 11-695 27-653 272 4:19 | 13°555 56°795 
242 3:28 | 11-320 37:129 . QR a eiogs . 
256 1:58 | 10-830 | 17-111 ap eatSOL 4,256°428 | 11-08 
257 1°11 | 10°985 12-193 8°59 
258 2:82 | 11-840 31:979 2 
271 2°77 | 10-155 28-129 July,; 195 6°08 | 14°210 56°397 
272 1°88 | 10-520 19°777 1850.| 196 5°62 | 14-980 84-187 
: LR . 197 3°54 | 16-900 59-826 
aes BETEEDS eeve 211 2°87 | 17-065 | 48-976 
2°36 212 2°37 | 17:645 | 41-819 
poet Sen pec nn —_——_—_| 213 1:29 | 18-855 24°323 
June,} 127 2°23 | 17:455 38° 925 227 1:99 | 18-085 35-989 
1850.} 128 3°90 | 15-070 58°773 228 2°58 | 18-210 46:982 
129 4°84 | 14-340 69-406 229 3:04 | 17-980 54°659 
144 2°88 | 14:310 41-213 243 1°75 | 18-625 82-594 
146 4°94 | 16°260 80-324 244 0-28 | 19°020 5-325 
159 2°48 | 17-160 42-557 245 1:04 | 19-000 19-760 
160 3:74 | 15-990 59-803 259 1:16 | 18-920 21-947 
161 4-67 | 16-785 78°386 260 0°87 | 19°065 16°587 
162 4°75 | 16-745 79-539 181 6:00 | 15-000 90-000 
175 3:52 | 15-910 84:641 oa ae 
176 4: 15°755 64°753 15)40°48 669-371] 16°53 
4° 16-710 80-543 2-69 








A. G. Goopwyn, Lieutenant, Executive Engineer, Northern Division, Ganges Canal. 
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TasuLar Statement of the Cost of Undersinking Foundation Blocks of 


Mean Arith- 


Date Class Superficial mental Mean 
Detail of Block i Area Mea 
a “ etail of Blocks worked at, as numbered in Plan of embraced Depth at Monthly 
Aqueduct Foundations, byCircum-| which | po 
Sinking. |Blocks ferences of| Sinking 
Bases was 


of Blocks. | performed.| &T€88. 


























Square Feet. Feet. 
April, 1848 | ist | Nog. 22, 23, 261* to 263", and 268 to 270 “vs re os tes "524" 15 712 pre 
May, ,, » | Nos. 23, and 261 to 270 eis aa sa sis as we | 554°02 15°95 7°95 
June, ,, « Nos. 15 to 22, and 261 to 269 ... ne ud ale 0 we | 568°77 14°06 2°95 
July, ,, ie Nos. 14 to 23 nes ise vee vei tap ae we | 570°51 16°14 4°79 
Aug. 5, x Noa, 14 and 16 to 23... ane eae woe née on oe | 546°04 17°03 3°14 
Sept., ,, 4K Nos. 14 and 17 to 23... ton wae ees a ena vee | 544°293 20°36 1:80 
Oct, » | No. 14 ‘is ae dee av “se ... | 50000 20°72 2°27 
April, 1848 | 2nd | Nos. 7, 30, 31, 103, 104, 106 to 110, 279, 280, 292, and 293 te we | 385°88 8°95 7°62 
May, 4 » | Nos, 30, 31, 103 to 110, 215 to 229, 279, 280, 292, and 293 ... Frey we | 421-13 9°36 6°72 
June, ,, » | Nos, 103 to 110, 215 to 229, 279, 280, 292, and 293 ‘ae “eb we | 433524 17°95 5°05 
July, ,, » | Nos. 30, 31, 103, and 105 to 110 oa ava a i we | 401°70 18°30 1°67 
Aug, ,, “ Nos. 30 and 31 tae te 0% ses aad ay ree | 360°00 18°96 3°48 
Sept., ,, 1» | Nos, 30, 31, and 87 to 94 a en me on avs we | 437-38 5°27 7°49 
Oct, 45 » | Nos. 90 to 94 is i ‘es is see ies | 440-00 9°42 3:22 
Nov.,, ,, » | Nos, 87 to 90 bes i “aa oy iss te ves | 440°00 12°36 2°32 
Dec, » | Nos. 87 to 92 ie see eee ssi se “ss ss. | 440°00 15°14 5°16 
Jan., 1849] ,, | Nos. 87 to 94 wae ve ssa es 2 ww | 440-00 16-27 2°81 
Feb., Pa s Nos. 87, 90 to 94, and 199 to 206 ase wee vas tie wee | 440°00 6:39 6°35 
March, ,, ;, | Nos. 91 to 93, 183 to 190, and 199 to 206 ae ce ms | 440-00 7°09 622 
April ,, a Nos, 126, 183, 185, 199 to 206, and 231 to238~—i.’. aaa «» | 440°00 9°93 8:97 
May ,, » | Nos, 126, 183 to 190, 199 to 206, 231 to 238, and 247 to 254. ae: | 440°00 13°00 7°78 
June ,, 1 | Nos. 126, 188 to 190, 233, and 247 to 254 - es ivi we | 440°00 17:88 4°67 
April, 1848 | 3rd | Nos. 25, 27, 29, 273,275, 277, 287, 289, and aot ... Ss os «| 336°00 6°50 | 10°57 
May, ,, » | Nos. 25, 27, 29, 273, 275, 277, 287, 289, and 291 ... a3 asd .-. | 336°00 15°28 5-00 
June, ,, » | Nos. 12, 273, 275, 277, 287, and 291... one ee ne | 936-00 19°58 344 
Juy, , » | Nos. 12, 25, 27, and 29 a ty wee ve 223 .- | 336-00 16°59 5°65 
Aug, , Ne Nos, 25, 27, and 29, ata te .» | 836°00 19°28 4°03 
April, 1848 | 4th | Noa. 9, 24, 26, 28, 70, 109, 111, 274, 276, 278, 286, 288, and 390. «| 18461 8:14 658 
May, ,, » | Nos. 24, 26, 28, 70, 102, 111, 214, 293, 274, 276, 278, 286, 288, and290 - ... | 174-96 11:36 4°79 
June, ,, * | Nos. 11, 13; 102, 111, 214, 223, 274, 276, 278, 286, 288, and 290... we | 179979 18°04 4°92 
July, ,, » | Noa, 11, 13, 24, 26, 28, 37, 38, 51 to 54, 63, 67, 68, 79, 102, and 111. ws | 169°70 11-69 a64 
Aug, ,, "| Nos. 24, 26, 287 37, 38, 51 to 54, 67 to 69, 83 to 85, 99, and 100 i 124-73 5°93 5-71 
Sept, ,, », | Nos. 24, 37,38, 49, 51 to 54, 64 to 67, 80 to83,86, 95 to 99, 102, 112 to 114, and 130 | 122-05 5:94 5°69 
Oct, ,, , | Nos. 37, 49 to 54, 64 to 69, 80 to 82, 84 to 86, 95 to 100, and 102... 114-22 10°31 254 
Noy. ,, ». | Nos. 37, 49 to 52, 54, 63, 65, 66, 68, 69, 81, 82, 85, 86, 99, and 100... we | 125705 11°56 3°46 
Dec, ,, », | Nos. 87, 49, 50, 65, 66, 69, 81, 83 to 86, and 89... 115°40 13°59 2°31 
Jan., 1849 | |, | Nos. 37, 49, 50, 59, 64, 66 to 69, 80, 82 to 86, 95 to 99, 101, 119, 114 to 117, and 
130 to 133 ... 114:13 9°13 2°38 
Feb, ,, » | Nos. 63, 64, 67, 68, 80, 82, 83, 85, 86, 95 to 99, 101, 112 to 117, 131 to 133, M48, 
198, and 207 138°74 10°09 2°92 
March, ,, » | Nos. 49, 50, 63 to 69, 83, 85, 97 to 101, 112 to 117, 190 to 133, 148, 182, 191, 
198, and 207 131°11 11:47 3°07 
April, ,, » | Nos, 49, 50, 63 to 69, 85, 86, 95, 99 to 101, 113 to 116, 118, “130, 131, 148, 198, 
207, 230, and 239”... “a 148°30 12°78 2°66 
May, ,, » | Nos. 118, 182, 191, 198, 207, 230, 239, 246, “and 255 io ie vee | 160+00 13°40 7 a0 
June, ,, 1, | Nos. 80, 82, 96, 100, 101, 246, and 255... wae ve er we | 153°30 17°79 2°08 
July, ,, » | Noa. 80 to 82, 96, 100, 101, 112, and 130 We Aa i we | 107°43 15+48 rae 
Aug., ,, » | Nos. 80 to 82, 96, 100, 101, 112, 113, and 130 toe a a vee | 12°50 17°18 ras 
Sept., ,, » | Nos, 80 to 82, 96, 101, 112, 113, 115,and 130... ms ot wee | 115518 18°56 aa 
Oct, ,, » | Nos. 80, 82, 96, 101, 113, 115,and 130 .. ie Ax oes vee | 115558 20°34 ne 
Nov, ,, | No.147 ine . a ove te a wee | 220°00 5°52 a 
Dec, ,, "| Nos. 147, 149, 150, 163 to 166, 179, and 180 os ass es | 193°99 6°89 Tea 
Jan., 1850] ” | Nos. 147, 149, 150, 163 to 166, 179, and 180 ee ies oi wa. | 199°38 17°48 vas 
Feb, ,, » | Nos. 149, 163, 164,and 179... 212°24 21°57 1°6: 
April, ,, ” | Nos. 127’ to 129, 143 to 146, 159 to 162, 176 to 178, 192 to 194, 208 to 210, 224 ‘ aye 
to 226, 240 to 242, 256 to 258, 271,and 272... 200°40 545 | 1 
May, , | * | Nos. 127 to 129, 144 to 146, 159 to 162, 175 to 178, 192 to T94, 208 to 210, 224 er 
i to 226, 240 to 242, 956 to 258, 271, and 272... 202°52 12°07 
June, ,, , | Nos. 127 to 129, 144, 146, 159 to 162, 175 to 178, 181, 192 to 197, 208 to 213, tee 
| 234 to 229, 240 to 245, 256 to 260, 271, and 272 i ve | 208°17 11°03 ee 
July, , | Nos. 181, 198 to 197, 211 to 213, 227 to 229, 243 to 245, 259, and 260 vee | 208°11 16°53 





* Both 261 and 263 included. “ To’ bears this meaning throughout the column. king each 

N.B. From 1st April to lat November, 1848, the pay of beldara was 47s. per mensem; + beldars were employed wor me | an 
December, 1848, the number of men working each jham was reduced to 3, with 3 men removing sand, The latter number Stig in 
caution, as, under particular circumstances, the number of men thua employed varied so coneiderably as to be beyond descrip 


Roorkee, 26th August, 1851. 
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THE GANGES CANAL. 


the Solani Aqueduct, from 1st April, 1848, to 1st November, 1850. 


Cost of Undersinking. 


Removing Sand from Blocks. 

















Rs. 
153 
691 
351 
257 
236 
167 
16 
371 
771 
714 
204 
70 
165 
74 
31 
201 
234 
361 
678 
930 
1,346 
259 
241 
233 
137 
58 
91 
209 
245 
290 
210 
201 
257 
293 
181 
17a 


314 
377 
603 


345 
145 


1,606 
227 


Tools 
Labour. | Materials. and Total. 
Sundries 
Rs. A. P.| RB. A. PRS. AL P| ORB. OA. OP. 
151 5 4/17 811 184 7 7 203 5 10 
935 14 11153 2 O (34 7 81]1,123 8 7 
623 6 6|93 3 2384 7 7 751 1 3 
378 4 8 | 54 41034 7 7 467 1 1 
405 11 11] 8612 0 j15 11 2 508 3 1 
318 1 0; 67 10 1415 11 2 401 6 3 
341i 3.1 9/15 11 2 52 14 0 
41710 1/45 7 10/43 210 506 4 9 
784 9 9/158 11 8 /43 2 10 986 8 3 
1,093 9 1/155 6 6 |43 211/41,292 2 6 
308 13 11] 47 9 10 |43 2 10 399 10 7 
1146 4 1/13 09/10 3 9 139 8 7 
294 1 7/45 0 39/10 3 9 349 5 7 
116 12 11] 1211 O/}10 310 139 11 9 
45 2 6 313 5/9 0 1 58 0 0 
24812 8/43 6 7/9 O 1 301 3 4 
302 1 4/140 9 219 O 2 45110 8 
462 10 7 121613 8/812 5 68s 4 8 
468 12 10/167 13 4/812 4 645 6 6 
942 4 5 (229 12 5/33 3910/1,205 4 8 
1,529 7 10 /489 1 7 133 3 11 /2,051 13 4 
5747 6/147 5 9/33 3 9 755 O 6 
286 8 0/119 5 3/9 6 9 315 4 0 
341 12 10/3015 8|9 6 9 382 3 3 
25115 6/44 9 4/9 6 9 305 15 7 
9414 10}1015 11]9 6 8 115 5 5 
146 5 9}/1311 4/8 4 0 168 5 1 
192 9 1/13 6 2}12 2 4 218 1 7 
279 7 3|80 2 O}12 2 4 321 11 7 
481 1210/55 1 6/12 2 5 549 0 9 
269 3 4/3811 7/12 2 4 320 1 8 
278 8 8/44 0 6/18 13 1 341 6 5 
398.13 4/47 8 1/1813 1 405 2 6 
369 5 3/38 6 8/1813 2 426 9 1 
27314 71/4912 7/9 0 1 332 11 3 
207 14 5/33 21/9 0 1 250 0 7 
376 7 2/140 1010/9 O 2 625 2 2 
476 4 6195 1410/8 4 93 580 7 7 
594 611/107 0 6/8 4 4 709 11 9 
405 10 9/83 7111/7 4 1 496 6 9 
210 3 6/80 910/17 4 1 298 1 5 
239 14 8/8015 7/7 4 1 228 2 4 
; 114 0/7412 117 4 1 233 14 2 
15413 7/100 11 6/3 0 1 258 9 2 
210 13 11 | 50 5 71/3 0 0 264 3 6 
101 1 2/4713 8/3 00 151 14 10 
15 410/12 8 2}5 3 3 33°03 
155 10 11]6815 715 3 9 22913 9 
20310 4/90 3 3/5 3 3 299 010 
50 1 1/1511 10/13 2 Oo 78 14 «11 
672 7 5 1206 14 913 2 1 92 8 3 
3526 0 (213 10 7171 8 7 637 9 2 
1,872 15 6 1469 0 6171 8 7/2407 8 6 
27710 10/16 2 9/71 8 9 365 6 4 
jham, and 34 removing sand brought up b jham, 
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Grand Total 
Expense 
of Entire 
Operation. 


555 


732 
519 
429 


845 
964 
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Rate per Running Foot, 
on whole Class, for 
Mean Depth at which 
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21 7 
38 7 
16 13 
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On 1st November, 1848, the pay of beldars was reduced to Irs. 8 a, 
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mo. 


Area, as detailed In 4th 
undersunk 


Column, 
1 foot, at Mean Depth 


Kate per Square Foot of 
noted in 5th Colu: 








ANNAS, 
073141 
0°6552 
0°6214 
0°4245 
0° 7696 
1°2037 
1'0646 
0°3390 
0°4585 
0°7426 
1°6431 
1°3649 
0°2559 
O°4917 
0'3592 
0°5975 
1°1269 
0°4331 
0:3885 
0°4645 
0°4820 
0'6245 
0°2838 
0*6500 
0-0174 
0°3687 
1:0323 
0°4432 
0° 7829 
13211 
0:8471 
0°7297 
0°5715 
1°5419 
1-°1320 
2°1264 


1°6456 
1°3984 
1°6629 


1°2845 
0:6757 
2°6816 
3°1756 
5°4597 
2°3480 
3°0668 
0°6335 
0° 2946 
O-7315 
2°4539 


0°4765 
1°3981 


0-8246 
1°1726 


On Ist 


out 4 months later to 2}. This statement, however, as far as the removal of sand is concerned, must be received with 
any general notice like the present. 


A. Goopwrx, Licut., Exec. Engineer Northern Division, Ganges Canal. 
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Taste of Depresstons of the Sorant Aquepucr ARcHES on removing CENTERINGS. 













































No. 1 Arch. No. 2 Arch. No. 3 Arch, No. 4 Arch, No. 5 Arch, 
i -s4ir 
mae Sinking. |Average. Level Sinking. |Average. Bee Sinking. Average| Level Sinking. Aver Pent, Sinking. (Average. 
|e an a flee je == pec — _—_|— 
Feet. Feet. Feet. Reet. | Feet. 
1 | 0-095 1 | ots 1 | 0-145 1 | 0090 1 | 0-140 
2 | 0-200 2 |] 0-215 2 | 0-265 2 | 0-180 2 | 0225 
3 } 0-110 3 | ols 3 | 0-160 3 | 0°085 3 | 0-105 
4 | 0-105 4 | 0-085 4 | 0°155 4 | 0090 4 | 0°120 
5 | 0-175 5 | 0°195 5 | 0-270 5 | 0-180 5 | 0-190 
6 | 0-095 6 | o-110 6 } 0-160 6 | 0-095 6 | 0:200 
7 | 0-005 . 7 | 0-095 | 7) O45 | 7 | 0-095 | | 7 | ons | 
e | ois | 88 8 | oss | 83 8 | o25 | 32 8 | 0-175 | 82 8 | o-1ss a8 
9 | 0-095 | ZS 9 | 0-005 | 2S 9 | 0-150 | DS 9 | 0-095 | 23 9 | 0-085 | Fz 
10 | oto . lo | 0-085 : 10 | 0°145 : 10 | 0-095 10 | 0125 
wt | 0-375 : 11 | 0-185 ue 11 | 0-250 : lL | 0-175 1k | 0-175 
12 | 0-095 | Z, | 12 | oloo | 2. ff 12 | oss |. 2. | 12 | 0-095 | J. | 12 | 0-080 Es 
13 | otio | 3 13 | 0-090 | 3 13 | 0-155 | 8 13 | 0-095 | 8, 19 | o115 | & 
14 | 0-175 | RS |} 14 | 0-190; SS | 14 | o-v0 | SS | is | ors | RS | aa | oss | RA 
15 | o-o95 | 3S 15 | o-o95 | 3S 15 | o-ieo | 3 15 | 0-095 | ‘So 15 | 0-080 8 
16 | 0°105 s 5 16 | 0090 s 2 16 | 0-165 ge 16 | 0-095 s 5 16 | 0-105 i 5 
17 | oles | | 17 | 0-185 | g 17 | 0-280 | 17 | 0-175 | 17 | o-t80 | § 
18 | 0-095 | g 18 | 0-105 % 18 | 0-170 2, 18 | 0-095 g 1a | 0-085 | & 
19 | otl0 | § = | i9 | o-105 | § = || 19 | ones | & = | 19 | 0-095 | & s | 19 | onto | Bs 
20 | 0:190 a | 20 | 0205 3 20 | 0°285 a 20 | 0-170 a 20 | o-180 { & 
a ; a or s : o 
a1 | o095 | 3. || 2) ons |] 3 a1 | oso | 2 oe 21 | 0-095 ds 
22 O°115 8 E 22 0:095 3 E 22 0-170 5 22 0-095 Bs 22 0:125 as 
a3 | 0-200 | HG 23 | o-200 | BA 23 | 0-285 | WO 23 | 0-175 | WO | 23 {| 0-200 | md 
24 | 0-105 24 | 0-105 24 | 0-190 24 | 0-090 24 | 0-100 
25 0°120 25 0-085 25 0°165 25 0°095 25 0-120 
26 | 0-205 26 | 0-195 26 | 0-280 26 | 0-185 26 | 0:215 
27 | 0-100 27 | 0-110 27 | 0-170 27 | 0-090 27 | 0-110 
28 | 0-135 26 | 0-100 28 | 0-160 28 |. 0-105 28 | 0-140 
29 0-225 29 0-185 29 0°270 29 0°195 29 0: 235 
30 | 0-115 30 } 0:105 30 | 0-145 30 | 0:085 30 | Orlls 





PLAN SHEWING THE POINTS 
ON THE HAUNCHES AND CROWN OF 
THE SOLANI AQUEDUCT ARCHES AT WHICH THE 
AMOUNT OF DEPRESSION WAS MEASURED. 


CENTRE LINE OF AQUEDUCT, 
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PLAN SHEWING THE POINTS 
ON THE HAUNCHES AND CROWN OF 
THE SOLANI AQUEDUCT ARCHES AT WHICH THE 
AMOUNT OF DEPRESSION WAS MEASURED. 
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No. 6 Arch. No, 7 Arch. No. 8 Arch. No. 9 Arch. No. 10 Arch. 
a o Sinking. Average. are Sinking. |Average. Fert Sinking. |Average. bates Sinking. | Average. are Sinking. | Average. 
Feet. Feet. Feet. Feet. 

1 0-165 1 0°235 1 0-085 1 1 0:079 

2 | 0-250 2 | 0-340 2 | 0-165 2 2 0-180 

3 | 0-140 3 | 0-205 3 | 0-090 3 3 | 0-105 

4 | 07165 | ne 4 | 0-230 | 4S 4 | 0-090 | mS |] 4 2% 4 | 0°080 | ini 
5 | 0-235 8% 5 | 0-320 | == 5 | 0-165 23 5 2 5 0°180 Do 
6 0-130 Be 6 0-190 6 | 0-090 oe 6 aa 6 0-100 2s 
7 | 0-160 ? 7 | o-2a0 | °° 7 | 0-085 | O° 7 29 7 | 0-078 | °° 
a | 0-235 :: 8 | 0-315 :: 8s | 0-160 ¢ 8 2: 8 0-190 : 
9 0-130 a 9 | 0-200 9 | 0-095 . 9 a 9 0-100 y 
lo | 0-165 | 9 10 | 0-220 | 2» 10 | 0-095 2 10 2 10 | 0:084 2 
11 0-240 | = 11 0°315 | Gs 11 0-160 | & = 11 Bs: 11 0-180 | Ws 
12 07195 ae 12 0+ 200 3 12 0-100 2. 12 a 12 0°100 2 
13 | 0:160 ee 13 | 0-225 2° 13 | 0:090 28 13 2° 13 0-065 90 
14 0°155 14 0°315 oy 14 0-160 oe 14 ce 14 0-185 oo 
15 0°105 os 15 0:190 ‘Ss 15 0-100 Ss 15 3 15 0°060 3 
16 | 0-165 ba 16 0°215 to 16 | 0-095 bo 16 to 16 | 0-090 a 
17 0-255 | sg 7 17, | 0°310 3 * 17 | 0-155 | «3 F 17 o> 17 0-190 } -g 
18 } o-150 | 'q 18 | 0-195 | ‘6 18 | 0-095 | ‘a 18 ‘a 18 } 0°105 ‘gq 
19 | 0-160 $ 19 | 0°225 5 19 | 0:095 5 19 a 19 | 0-089 o 
20 | 0:250 & 20 | 0:310 & 20 | 0-165 & 20 mo 20 | 0-200 bo 
a1 0-150 5 21 0-195 Bs a1 | 0°095 EB: 21 - 21 0-100 Bos 
22 | 0:170 5 22 | 0-220 5 22 | 0-095 | -& 22 e 22 | 0-078 m 
23 | 0-260 - 23 | 0:320 = 23 | 0-160 = 23 - 23 | 0-190 = 
24] 07145 | 9 24 | 0-200 | 3 24 | 0-095 | 3 24 3. 24 | o1lo | 3 
25 | 0-190 ge 25 | 0-220 oa 25 ; 07105 od 25 g¢ 25 0-078 og 
26 | 0:280 3 26 | 0-320 | 3 3 26 | 0-170 J 5 26 B&B 26 | 0-200 5 5 
27 0-150 a8 27 | 0-210 | pd 27 | 0-105 | BS 27 me 27 ono | as 
28 | 0200 28 | 0-215 28 | 0-115 28 28 | 0:069 

29 | 0:315 29 | 0°315 29 | 0-190 29 29 | 0-200 

30 | 0-170 30 | 0-210 30 | 0-115 30 30 | 0-110 

No. 11 Arch. No, 12 Arch. No. 13 Arch. t No. 14 Arch, No. 15 Arch. 

1 0-100 1 0:060 1 | 0-049 1 0-076 1 0-083 

2 | 0-192 2 | 0-120 2 | 0-129 2 | 0-142 2 | 0-153 

3 | o-no 3a | 0-065 3 | 0-051 3 | 0:078 3 | 0-076 

4 | 0-100 | ob 4} 0-065 | Bd 4 | 0:050 | Hd 4 | 0-076 | gm 4 | 0-082 | we 
5 | 0-200 om 5 | 0-120 | Ra 5 | 07126 | BS 5 | 0-141 gz 5 | 0-152 23 
6 | 0-190 ~ 6 | 0-070 rae 6 | 0-059 | 2% 6 | 0:079 =e 6 0:085 os 
7 | o-o94 | °° 7 | o-os0 | °° 7 | 0-048 | °° 7 | 0-075 | °° 7 | 0-090 | °° 
8 | 0-190 i 8 | 0-130 23 8 | 0-132 Zt 8 | 0-143 lt 8 | 07154 2: 
9 | 0-110 9 0-085 9 | 0-050 . 9 | 0-076 ve 9 | 0-085 se 
10 | 0-105 10 | 0-080 10 | 0-049 10 | 0-077 10 | 0-090 

an 0-195 2 M 0-130 sae rp 0-129 : Ft 0-141 ft 11 0-150 :: 
12 0° 100 12 | 0-080 12 | 0-051 12 | 0-075 12 | 0:18 nis 
13 | 0-100 13. | 0-080 13 | 0-050 13. | 0°077 13 | 0-076 

14 | 0-195 fi 14 | 0:120 2 14 | 0-125 2: 14 | O-14l tt 14 | 0°156 :: 
15 | 0-100 15 | 0-080 15 | 0-051 me 15 | 0°076 ae 15 | 0-083 : 
16 | 0-120 re) 16 | 0-070 bo 16 | 0-061 bo 16 | 0°077 2 16 | 0-083 ) 
17 | o-210 | 2 17 | 0-130 4 ‘ 17 | o-133 | 2 17 | oi | 2, 17 | 0-148 d : 
18 | 0-100 | ‘a 18 | 0-080 | ! 1s | 0-050 | ‘g 18 | 0-076 | 18 | o-076 | ‘a 
19 | 0-190 a 19 | 0-080 = 19 | 0:059 a 19 | 0°075 3 19 | 0-085 = 
90 | 0-220 ® 20 | 0-140 & 20 | 0-128 & 20 | 0°142 a0 20 | 0°158 op 
a1 | o-iz0 | & * |} a1 | o-ovs | EF |} a1 | o-o49 | BF | ar | o-o77 | Fe ff 21 | o-os2 | § = 
a2 | 0o-ho 5 22 | 0-080 5 29 | 0-049 5 22 } 0-076 5 22 |] 0-085 
23 | 0-200 * 23 | 0-130 - 23 | 07130 = 23 | O-14) = 23 | 0-153 = 
a4} 0-108 | 3 24 | o-o80 | 3 24 | o-o50 | 3 24 | 0-075 | 3. 24 | o-o90 | & 
25 | 0-110 Aas 25 | 0-070 gE 25 | 0:°050 g¢ 25 | 0-079 ge 25 | 0:076 gd 
26 | 0-195 Ze 26 | 0-130 86 26 | 0-139 zg 26 | 0-141 3 26 | 0-152 a5 
a7 | 0-000 | WG 27 0-075 | rd 27 | 0-050 38 27 | 0:076 58 27 | 0-082 | 
28 | 0-000 28 | 0-080 aa | 0:051 28 | 0-078 28 | 0-083 

a9 | 0-190 29 | 0-140 29 | 0-126 29 | 0-141 29 | 07155 

30 | 0-094 o- 0-050 0-076 0-076 





VOL, Ill. PP 
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No. 16 Arch. No. 17 Arch, No. 18 Arch, No. 19 Arch. No, 20 Arch. 
Level | .. |; Level | «. ,.- Level] .. 5. Level | .._,. Se oy 
Points. Sinking. |Average. Points, Sinking. |Average. Points. Sinking. |Average. Points. Sinking. |Average. Tae Sinking. | average, 
Feet. Feet. Feet. Fect. Feet. 
1 0-150 1 0-080 1 0-140 1 0-033 1 0°045 
2 0-285 2 0-220 2 | 0-300 2 0-132 2 | 0-165 
2 0150 f : 0-110 : 0-170 3 0-034 3 | 0-065 
. > io 0:080 | bie 0-120 | ot 4 | 0-032 ais 4 | 0-035 | ini 
5 0-210 oo 5 | 0-210 Ba 5 | 0-260 $8 5 | 0-192 oe 5 | 0-150 | && 
6 0-115 Z3 6 0-100 a 6 | 0-140 nee 6 | 0-034 ore 6 | 0-050 } 27 
7 | 0-105 7 | 0-090 7 | o110 | °° 7 | 0-035 | °° 7 | 0-030 | °° 
8 0-140 :¢ 8 0-210 2 8 | 0-250 : 8 0-133 : 8 | 0-140 ff 
9 0-090 or? 9 0-100 . 9 0-120 2 ‘9 0-033 af 9 | 07045 : 
10 0-085 10 | 0-095 10 | 0-115 10 | 0-034 10 | 0-020 
1 0-170 :: 11 0°195 2 ll 0-230 tt 11 0-132 : 11 0°130 :: 
12 0-085 st 12 0-100 a7 12 0-110 ae 12 | 0°032 ? 12 | 0-040 aie 
13 0-080 13 0-085 13 0-110 13 0-033 13 | 0-020 
14 0-155 :t 14 0:205 2 14 |] 0-235 : 14 0-133 2: 14 | 0-110 i 
15 0-080 ee 15 0-090 eet 15} 0-120 24g 15 0-032 “8 15 | 0-040 a 
16 0°085 te 16 0-085 bo 16 | 0-115 to 16 0-033 bo 16 | 0-020 wo 
17 | o-150 | 2 - 17 | 0-195 | 2s || 17 | 0-230 | 2. || 17 | o-ts2 | gs |} 17 | 0-120 | 2 
18 0-075 5 18 0-090 q 1g | o-l00 | ‘6 18 0-032 ‘ 18 | o-o35 | ‘a 
19 0-090 S 19 0-090 . 19 | O-110 = 19 0°032 = 19 | 0-000 . 
20 0-160 & 20 0°195 & 20 | 0-230 bo 20 0-133 &o 20 | 0-100 be 
21 0-075 Bs 21 0-0a0 a 21 0:100 gs 21 0-034 aR 21 0-015 a 
22 0° 085 5 22 0:100 5 22 | 0-100 > 22 0°035 & 22 | 0-000 e 
23 0°175 = 23 0-180 - 23 0-210 of 23 0-133 - 23 | 0-090 < 
24 0-085 3. 24 o-os0 | 3 24 | 0-095 | 9 24 0-034 | 2 24 | o-o10 | § | 
25 0-090 g¢ 25 0-100 g¢ 25 0-095 ed 25 0-032 od 25 | 0-020 9 
26 0-190 Ze 26 0-190 3 26 0-195 5 3 26 0-132 a E 26 | 0-070 8 
a7 0-095 ES 27 0-070 |. Sé 27 0-070 | EO 27 0034 88 27 | 0-c00 | 
28 0-120 28 0-090 28 | 0-010 28 | 0-034 28 | 0-040 
29 0-240 29 0-175 29 | 0-195 29 0-133 29 | 0-060 
30 0120 30 0-065 30 | 0-070 30 | 0-033 30 | 0°000 
i 
No. 21 Arch. No. 22 Arch. No. 23 Arch, No. 24 Arch. No, 25 Arch, 
1 0-070 1 0-090 1 0-087 1 0-130 1 | 0-100 
2 | 0:°180 2 0-210 2 | 0-152 2 0-200 2 |} 0-140 
3 0-065 3 0-095 3 | 0:087 3 0-115 3 | o-1l0 | | 
4 0°050 | wwe 4 | 0-060 | iis 4 | 0-088 PBs 4 0-120 | 9 4 | 0-090 | BB 
5 0-160 an 5 0-175 28 5 | 0-151 oa 5 0°185 2 5 | o-l40 | SS 
6 | 0-040 | ST 6 | 0-080 | 2? 6 | 0-090 | SF 6 | 0-105 5 6 | 0-090 | ZB 
7 | 0-050 | °° 7 | 0-045 | °° 7 | o-os6 | °° 7 | ono | ° 7 | 0°085 
8 | 0:140 t 8 | 0°130 7 8 | 0-150 t 8 0-165 23 8 | 0-190 a 
9 0-045 rae 9 0050 nt 9 0-089 Bs 9 0-100 ; 9 0-090 
10 0-040 10 0-030 10 0-087 10 0-110 10 0:070 
Nl 0-130 :: n 0-130 tf 11 | 0-152 23 11 | 0-160 es 11 | 0-120 a 
12 0-030 : 12 0°045 od 12 0-086 a 12 0-090 2 12 0-065 
13 0-025 13 0:040 13 0-087 13 0-100 13 0-060 
14 0-110 Ds 14 0-125 a Se 14 0-149 i 14 0-145 ees 14 0-110 it 
15 0-025 sac 15 0-060 os 15 | 0-086 a 15 0-085 7 15 | 0-070 
16 0-020 to 16 0-030 to 16 | 0-086 ) 16 0-090 eo 16 | 0-050 to 
17 | o-100 | 17 | o-120 | 2. ff a7 | oust | 2. | az | oso | 2, i] 17 | 0-095 E : 
18 0-020 ] 18 = 18 0-040 4 . 18 | 0-087 q 18 0:070 | ° 18 | 0-055 q 
19 | 0-020 3 19 | 0030 s 19 | 0-086 a 19 } 0-080 3 19 | 07050 | 
20 | 0-095 2 20 | 0-115 ? 20 | 0-149 ? 20 | 0-145 g 20 | 0°090 é . 
21 0-010 e. 21 0-040 Bs 21 0-087 5 21 0-070 5 al 0: 055 g 
22 | o-71s | & , 22 | o-o30 | & 22 | 0-089 | & 22 | 0-070 | & 22; 0-050 | & 
23 | 0-100 s |i 23 | 0-120 £ 23 | 0-152 o 23 | 0-120 s 23 | 0°085 | ¢ 
a | o-oo | § _ | 24 | O-o4o | g _ 24 | 0-086 | 3 _ || 24 | O-070 | & 24 | 07040 |) 8 
25 0-000 gd |, 25 0:030 gE 25 | 0-090 ge 25 0-030 A a5 | 0-010 E g 
a6 | o-oss | 36 | 26 | o-1200 | 28 | 26 | 0-131 | 3B | 26 | o-0 | 3 a6 | 0-080 | Ge 
a7 0-010 mo | a7 0-030 | HO 27 0-088 Ho 27 0-040 38 27 0-035 9 
28 0-000 28 0-010 23 | 0-087 28 0-050 28 | 0:030 
29 | 0:055 29 0-110 29 | 0°152 29 0-090 29 | 0-070 
30 0-000 30 0-040 30 | 0-087 30 0-040 30 | 0-035 
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No. 26 Arch. No. 27 Arch, No. 28 Arch. No. 29 Arch. No. 30 Arch, 











oer Sinking. |Average. fered Sinking, |Average. ae Sinking. |Average. ee Sinking, } Avernge. 
Feet. Feet. Feet. 

l 0-140 1 | 0-055 1 | 0-065 1 
2 | 0-240 2 | 0-145 2 | 07125 2 
3 | 0-150 3 | 0-065 3a | 0-050 3 
4 0-140 BB 4 0:075 4 0-068 4 wie 
5 | 0-220 | SR 5 | 0-135 5 | 07125 5 7a 
6 | o150 | Te 6 | 07065 6 | 0-040 6 Sie 
7 | ois | °° 7 | 0°075 7 | 0-060 7 a2 
8 | 0-195 : 8 | 0-145 8 | 0°130 8 : 
9 | 0°125 9 | 0-075 9 | 0°055 9 ; 
lo } 0-110 lo | 0-090 0-070 
Ws | 0-175 2: lL | 0-155 : 0°130 
12 | 0:120 oe 12 | 0:075 ee 0-040 
13. | 0-100 13 | 0-080 0-060 
14 | 07175 sce :: 14 | 0°160 : 0-135 er 
15 | O-110 = ne 15 | 0-070 * 0-050 re 
16 | 0-090 bn bo 16 | 0-085 oo 0-060 eo to 
17 | os | 2, g 0155 | J 0-130 | 9. o 
18 | o-lo | a? ‘q 0-085 4 o-o50 | ‘q * ‘qt 
19 | 0°085 . 3 0:095 * 0-060 S 
20 | 0:160 & & 0°165 bo 0-135 & bo 
21 | a-100 | & = 5 o-o9s | § 0-065 | § = Bs 
22) 0°085 5 5 0-090 5 0-060 e e 
23 | 0-150 7 - 0-160 e 0°145 = ° 
24 | 0-090 | 3 | 3 0-100 | 3. 0-060 | 3 s 
25 | 0-070 af a6 0°085 g¢ 0-080 36 o 8 
a ue ae a8 eee | 8 oa | Ae ae 
27 | 0:090 . ; 
28 | 0-075 ne e 0-095 aie 0-090 AY aS 
29 | 0-140 0-170 0-145 
80 | 0-080 0:110 0°065 
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Estimate in Asstract of the Works on the Gances CanaL, 1850. 


First Division, from Canal Head to the 24th Mile. 


Excavation of canal channel eee P eee a 
miscellaneous aes - a oes ss 
Masonry head works e fee see TH on . 
Fukeer’s revetment and Bytuk wall ... avs eee ose ee 
Ist class choki at Myapoor tes see oe ro see 
Lounda Leniwala outlet... eee eee A toe ee 
9 inlet se see aa see ‘is vee 
bridge... ts oes eee eis 
Mill buildings ek nett) at Kunkbul eee a tee e 
one set) at Hurdwar ... a as rs : 
Kunkhul inlet... as ese re Tr os eee 
» bridge ... sé ws oie wae te ss 
Jowalapoor bridge eee vee eae 
Ranipoor 2nd class choki wee 
Super -passage for the Ranipoor torrent ‘and works a 
Ranipoor ist class choki_... ar vee a a 
Mill buildings of Bahadoorabad see ve eee aes 
2nd class choki, ditto re aes TT > 
No. 2 falls, ditto ... wee Per bet ee 


No. 3 locks, ditto 
let class choki, ditto 


No. 3 fall, ditto ... was se oe a 
No. 3 lock, ditto ... ae See ate oe 
2nd class choki at ditto ... eb oa tev 
Suleempoor inlet tee vee 
Additions to Jumalpoor and Dadoopoor wells ... ses 
Super-passage of the Puttri torrent and worke ... ee 
Ast class choki at the Puttri works “ 


Saynibas nulla inlet aes wes 0k ee 
Dhunowri workshops sue sas was 
The Dhunowri works for passage of Rutmoo torrent 

lst class choki at Dhunowri on 

Peeran Kulleeur bridge... 


Muhewar bridge oor 
Earthen aqueduct with masonry revetmente across ia the Solani River 
Masonry, ditto, over the Solani River ase eee 
Aqueduct contingencies... ase oe aee 

Roorkee bridge ... ate ae ee “ve 


»  burial-ground is ene Pe aes ae% tee 


Rs. 
8,30,920 
2,70,830 

77,571 
5,913 
1,458 
2,683 
2,683 
1,133 

33,639 

16,819 

971 
13,290 
14,671 
372 
2,67,119 
1,609 
31,559 
511 

81,518 

17,664 
1,780 

78,479 

16,933 

665 
16,695 
185 
3,12,624 
1,830 
2,683 
1,114 
4,58,474 
1,609 
18,755 
18,392 
12,41,427 
11,05,612 
3,34,921 
18,392 
761 


12 
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Roorkee workshops 

» Government bungalow 

» hospital ae eee aes 
Mr. Parker's bungalow... ite sas 
Director's office ... Seg 
Fall at Assoffnuggur, with rajbuba head Bes 
Lock with rajbuha head and mills at eee 
1st class choki at Assoffnuggur aus ws 
2 drains for carrying rajbuhas under tramroad 
Abutments adapted to a sepeiion anaes 
24 mile-stones 
14 inscription tablets 
5 per cent. contingencies 


Total of 1st Division 


2nd Division, from the 24th to the 110th Mile. 


Excavation of canal channel and miscellaneous earthwork 


7 masonry falls, with rajbuha heads ... 
7 masonry locks, with rajbuha heads and mills .. 


Regulating bridges over the main and POE ‘branch .. 


26 masonry bridges . 
Abutments for a suspension-bridge ... 


eee 


6 masonry ghats to be attached to bridges on high-roads ... eas 


3 masonry outlets 
14 drains for carrying rajbuhas under * high-roads 


Workshops at Munglour ... vee 
Limesheds at ditto ... er ae _ 
3 pukka wells... ar Ses me 
9 Ist class chokies vee aot ate 


27 2nd class ditto 

86 mile-stones 

35 inscription tablets 

5 per cent. contingencies 


Total of 2nd Division 


eee 


eee 


see 


one 


eee 
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eee 


eee 


eee 


3rd Division, from the 111th to the 180th Mile. 


Excavation of canal channel and lock and escape channels 


Bolundshuhur branch and main regulating bridges 
Koel 

Cawnpoor and Etawah branch regulating bridges 
2 masonry falls, with rajbuha heads ... see 
2 masonry locks, with rajbuha heads and mills 
23 bridges 

2 escapes 

Workshops 

3 pukka wells 

5 1st class chokies 

22 2nd class chokics 

70 mile-stones 

31 inscription tablets 

5 per cent. contingencies 


Total of 8rd Division 


eae 


RS. A. 
62,645 8 
3,053 12 
1,410 1 
1,008 10 
4,341 4 
1,06,100 10 1 
29,084 0 
1,609 0 
700 0 
2,080 0 
1,200 0 
210 0 
2,30,119 7 
17,04,788 2 9 
608,955 8 4 
1,30,519 7 2 
26,405 3 0 
341,145 5 11 
1,664 0 0 
26,740 9 0 
33,608 10 9 
4,900 0 0 
1,925 7 2 
721 1 7 
1,898 12 8 
11,043 7 6 
7,297 11 9 
4,300 0 0 
525 0 0 
1,45,321 14 9 
7,00,169 15 8 
23,183 7 5 
20,571 0 3 
22,625 8 11 
49,819 11 10 
29,000 0 0 
8,22,504 13 8 
10,325 10 10 
1,997 11 10 
964 15 6 
7,132 5 1 
7,489 6 4 
8,500 0 0 
465 0 0 
59,987 7 7 
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57,47,846 0 0 


30,51,760 5 11 


12,59,797 2 2 
@Q2 
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4th Division, 181st to 280th Mile, Cawnpoor Branch. 


Excavation of canal channel and miscellaneons excavations 


32 bridges, one with fall of 2 feet in flooring 


1 lock with rajbuha head, &c. Br 

2 escapes on ee ose 

2 inlets 

Workshops ait aes 

1 pukka well... sie ve 

8 1st class chokies aes aes soa 

23 2nd class chokies ay sess BO Sete 

100 milestones... eve 

32 inscription tablets vee one obs 

5 per cent. contingencies... - ase 
Total of 4th Division 


Etawah Branch, 


Excavation of canal channel and escapes cae 
66 bridges, 1 with fall of 3 feet on Hooring 
Lock with rajbuha head, &e. 


8 escapes Be . one see 
Workshops ave sine eee cee 
1 pukka well... wee ses 
Locks, buildings, &c., at terminus eee ods 
16 1st class chokies a ose ate 
50 2nd class chokies sue abe avs 
198 milestones aes aes wee 
67 inscription tablets eee aie age 
5 per cent. contingencies... eee re 
Total of 5th Division 


5th Division, 


eee wee 








Cawnpoor Branch, 6th Division, 281st Mile to 349th Mile. 


Excavation of canal channel and escapes 


eee eee 


aoe 


eee vee 


eee eee 


wee eee 





Futtigurh Branch. 


25 bridges ese wee ove eos 

2 escapes - eee eae eee 

Workshops tee ase aes ese 

1 pukka well : ee 
Locks, buildings, &c. at the terminus and through city of Cawnpoor 
6 lst class chokies oes bs 

20 2nd class chokies nee ose one 

69 milestones... ane one one 

82 inscription tableta oes wee one 

5 per cent. contingencies... one ose 

Total of 6th Division 

Amount of the original estimate ase ses 

Add for 4 masonry falls... eve vee 

Add for 54 rajbuha heads and inlete oe 

5 per cent. contingencies... ove . 


Total of Futtigurh bran 


ks. A. P. 
4,96,037 14 8 
8,01,516 7 5 

15,750 0 0 

8,527 1 5 

2,846 9 4 

2,558 14 0 

383 13 7 

12,637 9 4 

8,216 6 3 

5,000 0 0 

480 0 0 

42,447 11 9 

198 Miles. 

6,03,869 11 5 
5,38,362 13 4 
16,250 0 0 

4,950 6 1 

2,558 14 0 

=i 400 0 0 
«86,724 0 8 
.. =—s« HQT -2® B 
.. -:17,861 11 6 
oad 9,900 0 0 
if 1,005 0 0 
«65,857 14 2 
1,95,142 8 2 
1,87,708 15 6 

4,023 3 0 

2,661 7 0 

400 0 0 
1,60,860 9 9 

9,719 6 0 

7,755 3 4 

3,450 0 0 

480 0 0 
28,610 1 0 

.. —6,22,540 0 0 
1,20,000 0 0 
34,830 0 0 
38,868 8 0 


SE 
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8,91,402 7 9 


13,72,515 9 10 


6,00,811 5 9 


816,238 8 0 


a 
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Bolundshuhur Branch. 
RSA. OF. 
Amount of original estimate ae wee see oes 1,84,520 0 0 
Add 24 rajbuha heads with inlets... aes sce wa ‘15, 480 0 0 
5 per cent. contingencies tee ae oo 10,000 0 0 
Total for Bolundshuhur branch 
Koel Branch. 
Probable cost of (vide Bolundshubur vet) 2,00,000 0 0 
Add 5 per cent. contingencies of _ eee 10,000 0 0 
Total for Koel Branch ees see 
Grand total Sa aes 
RECAPITULATION. 
1st Division ise re me Se ». 57,47,846 0 0 
2nd, - a Se ras .. 80,51,760 5 11 
3rd, ace rr ass eae v- 12,59,787 2 2 
4th ,, ar ae eee wes . 8,91,402 7 9 
5th ,, rr ios wee a «» 138,72,515 9 10 
6th oes = a tea .. 600,811 5 9 
Futtigurh branch ... ove ies sin ... 8,16,238 8 0 
Bolundshuhur branch ase oe ae .. 2,10,000 0 0 
Koel branch “ae mr tee aa 2,10,000 0 90 
Grand total wee ai . Rupees 1,41,60,311 7 5 


RS. 


2,10,000 


2,10,000 


Rupees 1,41,60,311 
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GENERAL INDEX. 


A. 


Abbott, Major, i. 26. 

Aboo Khan, plan of canal by, i. 7. . 

Aboo’s canal, escape at, i, 194, 212, ii. 115 ; 
purpose of, 7b. ; diagram of, 122; disposi- 
tion of slopes and works at, 7b. . 

Abrupt contact of torrent with Ranipoor 
super-passage avoided, ii. 69. 

Abstract of expenditure, i. 73. 

— works from Ranipoor to Rutmoo tor- 
rents, i. 183. 

—— works from Roorkee to Belra, i. 204. 

— of canal works, iii. 1. 

—~ works and cubic contents, iii. 1. 

—~ masonry, iii. 2. 

— kutcha bricks, iii, 4. 

— cost of bricks, iii. 4. 

—— condensed, showing extent of brick- 
making in Northern division of Ganges 
canal works, iii. 19. 

—— lime furnished to works, iii. 21. 

— cost of materials in Northern Division, 
iii, 22. 

Abstroction of water from Ganges, i, 45 ; for 
Etawah branch, 198. 

Abutment (Solani masonry aqueduct), pro- 
tection of, ii, 459. 

Acacia catechu, ii. 414. 

Accommodation, works of, ii. 280. 

Accountant of works, i. 74. 

Account-books, forms of, iii, 223-232. 

Accounts, contractors’, results of, iii. 3. 

—— proposed system of, by Major Baker, i. 
71; advantages of, 72. 

—— quarterly system of, i. 74. 

——- rules regarding, i. 74. 

Adda, i. 100. 

Administration, changes of, i. 37. 

Adriatic, i. 101. 

Afghanistan, i. 29; return of armies from, 39. 

Agogna river, i, 103, 

Agra, i. 42, 44, 46, 48, 122. 

—— Ganges navigable at, i. 26. 

— sandstone, ii, 102; cut-water capped 
with, 1. 

— quarries, ii. 379, 

—— government, orders issued by, i. 29; 
favourable to canal works, 32; directions 
iasucd to, 63; views of, 80. 

Agreement paper, form of, iii. 128. 

Agricultural drainage, ii. 36 ; modification of 
rudest kinds of, tb. 

Ahneea river, i. 321; length of, to junction 
with Rinde, 343 ; rise of, 2. 

Aimna, village of, i. 285 ; bridge at, 293. 

Anelies brick-making machine abandoned, 

ii, 15. 


Ajmuthpoor, village of, i, 289. 

Akrabad, town of, i, 249, 

Albino, Serio river at, i. 103. 

Alignement (Ganges canal) in Ist division, 
i. 85; detail of, 123; through Bolundshuhur, 
223; to Simra, 230; angle of, ii. 29. 

— lower (Rutmoo), ii. 32; tangential points 
of, id.; bridge of cross-communication at 
tangential point of, 75. 

—— laying down the, in canal channel, ii. 538. 

Allahabad, i. 26, 33, 34, 44, 45, 47, 48, 53; 
establishment and discontinuance of water- 
gauge at, 23; proposed branch of canal 
to, cost of, 28; letter dated at, 30; pro- 
jects for canal to, 33; extension of main 
line of canal to, 34; line from Hurdwar 
tested, 82; survey at, 298. Vide Cawn- 


poor. 

Allan Sahib ka Poorwa, cut from, to Sookut- 
poor, 283. 

Allen, Lieut, ii, 328; presence of, at Roorkee, 
336. 

Alligurh, i, 92, 198, 201, 228, ii. 107; road 
from, to Bolundshuhur, i. 224 ; fort of, 228; 
traffic between, and Cawnpoor, ii. 110. 

— district, scheme for canal through, i. 9, 
15; surveys in, 79. 

— and Mynpoori districts, i. 79. 

Alps, i. 100. 

Anderson, Mr. C., i. 97. 

Angelo, Licut., i, 98; assiatant on Etawah 
branch, 383, 

Annual rains, ii. 21. 

Anoopshuhur, i. 399, ii. 105. 

Aoseer, village of, i. 277. 

Apparatus for opening and closing bays of 
regulating bridges, ii. 13; how constructed, 
ib.; ee and labour in using, ¢b.; efficiency 
of, ib. 

Appendices to report of sanatory committec, 
lii, 29. 

Approach to Rutmoo dam, curve of, ii, 31; 
revetments, 7b. 

— ramps of, on Puttri, ii. 90; construc- 
tion of, 7b.; slope of, 7b. 

Apron for protecting dam (Rutmoo), ii. 41; 
formation of, 14.; retention of, in position, 
th,; slope inwards of, ib.; double use of, id. 

— of heavy materials (Ranipoor works), 
ii. 71; width of, 16.; way of carrying, 1. ; 
out of reach of whirlpools, 7. 

Apron mere (Rutmoo), ii. 34; strengthening 
of, ib, 

Aqueduct line, reason for preference of, i. 27; 
cost of, 28. 

— over Rutmoo, i. 120. 

—on Solani, design of, ii. 429; area 
covered by body of, 468. 


Aqueducts, super-passage in contradistinction 
to, ii, 64. 

Arch, Ranipoor, thickness of, ii. 72. 

Arched passages (Rutmoo works), ii. 48 : 
separation of, 7b.; descent of, zd. 

Arches, measurement over crown of, ii. 69; 
centerings for, 86; materials forming the. 
ib. ; recommendation of, i+. ; construction 
of, 218; classification of, 226 ; description 
of, 276, 487; line of, 461; supports of, 2b. 

Area of irrigation, i. 28. 

—— between Ahneca and Rinde, i. 343. 

Artificial lines, law of, ii 166; steep slope of, 
76.; remarks on, 285. 

Ascending and descending chambers, ii. 408. 

Assoffnuggur, i. 87, 208; new series of slopes 
from, 87, 200; escape of water at head of 
irrigation at, ii. 438, 

—— falla, 186, 187, 204, 436 ; second division 
commencing at, i. 247; effect of on irriga- 
tion, 436, ii. 178; description of, ii. 175; ma- 
terials of which built, 24.; elevation of, 2.; 
wing walls of, %b,; foundations of, id; 
quantity of material used in, 177; cost of. 
178; head of, 518. 

— to Jaoli, depth of water from, ii. 313. 

Auckland, Lord, Governor-General, i. 18. 

Awa, fort of, i, 287, 

Axie of Khutowli bridge, ii. 116; of Khu- 
towli escape, 76. 

Axles, materials for lubricating, ii. 444. 


B. 


Badshahpoor, village of, i. 5, 16, 20, 112; 
line of jheels and marshes from, 41 ; nulla, 
116, 145, 165. 

— inlet, i. 178, 183, ii. 59, 79; width of 
waterway of, ¢b.; uniform design of, id.; 
sill of, GO; masonry, 61: cost of, 16, 

Bahadoorabad, i. 131, 146. 

—— falls, i. 175, 176, ii. 10, 163, 173; cement 
used in, 76.; material used in, 15.; cost, 174; 
under whom built, 15, : 

—— mills, i. 181, if, 437; site of, i. 372; 
channel, ii. 45; escape at, &b, 

Bahosi, fort of, i. 280; bridge, 292, 

Baitool, low land to, i. 250. 

Bajooheri village, i. 36, 117, 183; approach 
of canal to, i, 185. 

Bakcr, Captain, i. 26. 

Baker, Major W. E., superintendent of Delhi 
canals, i, 12, 13, 14; project for Sutlej 
canal, 15; asaumes charge of Ganges canal 
works, 37; director of Ganges canal works, 
38; departure of, 39; president of a com- 
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mittee, 40; report called from, 64; reasons 
for plan of operations, 65; recommendations 
in report of, 68; establishment recommended 
by, 69; system of accounts proposed by, 
71; conclusion of report by, 72; abstract 
of expenditure, 73; suggestions of, approved 
by government, ib. ; delivered over charge 
of works, 77; leaves canal works, 99 ; 
section of Indus by, 170; extract from re- 
port on Ganges canal works by, iii. 3; con- 
cluding remarks in report of, 5; report on 
Ganges canal works by, 131. 

Bakurgunj, village of, i. 289, 294, 

Bandmoo, village of, i, 250. 

Bangunga, an old branch of the Ganges, i. 16, 
17. 


Banks, maintenance of, duties of beldars con- 
cerning, ii. 111. 

Bar, adoption of, ii. 11; experimental, i. 

Barrack-masters, forms to be observed by, 
iii. 117. 

Barrage, Egyptian works called, i. 104. 

Barrah, village of, i. 250; bridge at, 308, ii. 
272, 

Barrapoor, bridge at, i. 293. 

Basin, catchment (Rutmoo), ii. 22; area of, 
ib.; length of, #b.; width of, ib. 

—— Puttri, drainage of, i. 114, ii. 65; con- 
nection of, with Rutmoo, 79. 

——- Ranipoor, ii. 65; watershed of, 78; 
boundaries of, tb. 

—— Rutmoo, connection of, with Puttri, ii. 
79 

—— centrical, drained by Rutmoo river, i. 
114 


Bastions at Solani aqueduct, ii, 433; termi- 
nating, 455. 

Bathing-places, i. 129. 

Bavino quarries (Italy), i, 101. 

Bay of Bengal, i. 45. 

Bays, number of (Myapoor), ii. 12; width of, 
t).; height of, 16.; shutters of, 13; facilities 
for closing, i6.; importance of, i4.; neces- 
sity for keeping one open for navigation, 
15. 





(Rutmoo), number of, ii. 33; height of, 

ib.; masonry flooring of, 7. 

conversion of, into abutments (Solani 
aqueduct), ii. 510. 

Bed levels of canal, great descent in, be- 
tween Ranipoor and Puttri torrents, ii. 20. 

-——- Rutmoo river, state of, ii. 55; high 
ground in centre of, ib, 

—— excavation of, at escapes, ii. 115. 

—— Solani, slope of, ii. 465. 

Beerpoor jheel, passed by Etawah branch, i. 
348 ; description of, 1d. 

Begumabad, town of, i. 58, 213. 

Bejapoor canal, i. 12. 

Behut, town of, damaged by Zabitha Khan’s 
canal, i. 422; connected with Suharunpoor, 
ji. 107. 

Belaspoor, advantages of escape taken from 
Bolundshuhur branch near, i, 419; @ 
jaghire belonging to late Col. Skinner, ié. ; 
navigable line of canal near, ii. 410. 

Beldars, working parties attached to Rutmoo 
regulator, ii. 49; duties of, 98; regulation 
for discipline of, i2.; responsibility of, 111. 

Bel‘dor, description of mills in Provence and 
Dauphiné taken from, ii. 380. 

Belka falls, low levels of, i. 165. 

Belra, village of, i. 20, 202, 206; height of, 
above the eea, 21; approach of canal to, 204; 
depth of excavation from, 208; list of 
works constructed on canal from, 76. 

—— falls, i. 192; commencement of founda- 
tions of, 78, ii. 180; design of, t.; founda- 
tions of, ib.; protective arrangements for 
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excavations of, 181; materials of, i4.; cost 
of, ib. ; under whom commenced, 2d. 

Benares, method and description of brick- 
making obtained from, iii. 4, 5. 

Bengal, bay of, i. 45. 

Bentinck, Lord W., plans of Captain Debude 
submitted to, i. 10. 

Bergamo (Italy), i. 99, 103. 

Berm, regularity of, from 110th mile, i. 240 ; 
purpose of building the, ii. 16; construction 
of, 577. 

Best, Captain, i. 58, 59. 

Bhabur land, i. 42. 

Bhat river, i. 117. 

Bhawunt village, drainage near, i. 268, 

—— bridge, i. 275. 

Bheel, quarries at, ii. 104. 

Bhimwanmow, village of, i. 321, 

Bhogpoor, lower flats of, i. 170. 

Bhola, village of, i. 221; navigable cut at, ii, 
315, 317; deviation from general design at, 
ii. 316, 

falls, ii. 165, 185; foundations of, id. ; 
design of, 186; materials of which built, 
i6.; cost of, 2b. ; under whom built, ib. 

Bhookurheri, i. 112, 114, 117. 

Bhoor (sandhills), a remarkable feature, i. 
113, 122, 199, 206, 210. 

——- tracts between Sirdhunna and Jullala- 
had, i. 215, 

Bhopa bridge, i. 208. 

Bhosan bridge, i. 308, ii. 277; foundations of, 





278, 

— arch, fall of, iii. 216; sketch of, 7b. ; causes 
of fall, ib. i 

Bhuguleea nulla, i. 147; tunnelling proposed 
for, 148; filling in of deep section of, ii. 
23; cuts in low ground near, ib.; spurs on 
right bank of, ib. 

Bhugwanpoor, i. 112, 115, 118, ii, 413, 

Bhutti territory, i. 13. 

Bidhun, bridge at, i. 293. 

Bijigurh, fort of, i, 287, 320; uncultivated 
tract around, 326. 

Binnowrua, fort of, i. 283. 

Birheeya, entrance of Noon drainage into 
Ganges khadir at, i. 290. 

Birowli bridge, i. 230. 

Bithoor, i. 305, 

Bitt-heads at Myapoor, ii. 15. 

Blane, Capt. i. 110, 

“Blind” escapes, upstream end of Solani 
aqueduct, i. 186. 

Blocks (Rutmoo), maximum and minimum 
depth of, undersunk, ii. 31; distance be- 
tween each pair of, 32; arching of, 7d.; 
masonry, ib.; number in right and left 
revetments, ib,; number in bays, piers, &c., 
ib,; supporting platform, 37; forming foun- 
dations of inlet across Rutmoo channel, 
42; detail of, 470; number of, in Solani 
aqueduct, 477; rate for each clase of, 480. 

Block-sinking (Solani aqueduct), ii, 459. 

—— paper on, by Captain A. G. Goodwyn, 
iii. 268. 

Boats, arrangements for passing Ranipoor 
and Puttri works, i, 181. 

Bobyl, fall of, i. 165. 

Bochna nulla, i. 130, 131; inlet for, ii. 4; 
description of, 7. 

—— inlet, ii. 16; width of canal face of, ib.; 
limit to works of, on up-stream side, id.; 
connection of works with line of ghat, id. 

Boileau, Col. John (engrs.), recommendation 
of bridge at Mynpoori over Eesun river, i. 
264, 

Bolundshuhur, i. 94, 201, 207; regulator, 198; 
course of canal through, 222; croas sec- 
tion from, to Kuroon river, 224 ; section 





of canal on leaving, 
gulator, 239, 

Bolundshuhur district, Capt. Debude’s scheme 
for canal through, i, 9, 15; levels in, 17; 
surveying in, 79. 

— branch, length of, i. 34; description of, 
84; lies in 3rd division, 95; completion 
of six miles of channel, id.; intended for 
irrigation of Jumna khadir, 220; henad- 
works, 221, ii, 99, 103; proposed division 
of fall on, i. 408; data, ib.; section of 
channel, 410; junction of canal with Koel 
branch, 411; leading heads for escape on, 
417; situation of, 2b.; point at which branch 
leaves the canal, ib.; bridge, ib.; course of, 
409 ; possibility of line to Jumna from, 
410. 

—— branch head regulator, i, 98; amount of 
high water on, ii, 103; formula of dis- 
charge over, 7b. ; establishment at main 
branch at, 111; discharge at, 542. 

—— and Koel branches, i. 400; surveys of, 
incomplete, 74.; original estimates for, 402; 
length of works, 403; estimate of supply, 
404 ; table of slopes on, 405; dimensions 
of, after junction, 412; proposed establish- 
ment of feeders from Etawah line, ib. ; 
proposed means of escape on, 415; irri- 
gation on, 469. 

Bombay, Lieut.-Col. Cautley arrives at, i. 
104. 

Boodhi Gunga and Boodhi Jumna, similarity 
between, i. 5, 

Boodhi Jumna, head of, i. 16; shingly bed of, 
109, 

Boodpoor, masonry fall at, i. 35, 192. 

Booka, list of, in Ganges canal professional 
library, iii. 235. 

Borassus flabelliformis, i. 230. 

Bossut, De, dissertation on curves, ii. 159, 

Boulders, used in foundations, ii. 86; where 
collected, ib.; bed of Solani aqueduct com- 
posed of, 453. 

Boundary rivers, drainage of, ii. 58; beds of, 
ib 


237 ; waterway of re- 


16, 

Boungla, village lands of, i. 141; expanse of 
sand at, 144. 

Branch (Myapoor), bed of, ii. 10. 

Branches, works at departure of, i. 87; rea- 
sons for discontinuing, 94; dimensions of 
channels, 127; heads, ij. 95; works at- 
tached to heads of, 99; escapes above the, 
107; means for laying dry, ib.; number of 
gates at heads of, 111. 7 

Bricks, failures in manufacturing, ii, 18; 
how made, 26; whence soil for making is 
procured, #b,; superintendence of manu- 
factories of, 16.; sizes of, used in Rutmoo 
works, 51; burning of, id.; whence the best 
are procured, 501; return of, iii. 3; cost of, 
ib.,4; high price of kutcha, 8; expenditure 
on, ib.; abstract of, in 1847-8, 9; table of 
rates of, ih. _ 

Brick-flelds (Rutmoo), proximity of, to 
works, ii. 25; to excavated channel of new 
escape, ib.; advantages, ib. 

Brick-kilns, various essays in, lil. 4. 

Brick-making, commencement of, i, 29; ma- 
chinery for, 91; Hall's machinery for, U. 
51, iti, 9,10; in Northern or Ist division, 
iii. 1; results in, 2; Ainslic’s machine, 3, 
14; experiments in, 3, 4; abstracts of, 1 to 
20; modes of, 6. : 

Brick-1:10ulders, strikes among, i. 191. 

Brick-work, induration of, ii. 32; abstract of, 
iii, 2. ; 

Bridges, list of, i, 87, 224, 252, 258; width of 
waterway from 110th to 180th mile, a4); 
design of, 314, ii. 279; ramps of, 4, 915 


diminished height of, 18; flooring of, 34; 
description of roadways, 90, 91, 107; inlets, 
94; attached to branch heads, 100; over 
canal and branches, 103; conversion of, 
into roads of communication, 108; flanking 
of waterways, 217; between head of canal 
and Roorkee, 227; materials used in, 228, 
258; details of, 248; construction of, 275; 
injured by floods, 463. 

Bridges, regulating, connection of, with dams, 

’ 41,12; design for, 13; connection of, with 
canal channel, 20; action of, 95, 96. 

Bridge inlets, object of, ii. 59, 89; connection 
of, with excavated channel, ¢b.; confined to 
tract above Roorkee, id.; ramp of approach, 
90. 

—— Myapoor regulating, ii. 45. 

— Noorpoor, ii. 238. 

Brownlow, Lieut. i. 98; succeeded Lieut. 
Johnstone on Etawah branch, 383, 

Brushwood, layers of, ii. 57; use of, 7d.; 
plantations of, 93. 

Buffalora, town of, i. 99. 

Building for machinery, ii, 330. 

Buildings, choki, ii. 4, 99; general remarks 
on, 17, 

—- super-passage, Puttri, ii. 89; locks of, id.; 
number of men forming gangs at, ib.; over- 
seer of, 1b,; duties of overseer of, id. 

— escape, ii. 114; proximity of, to bridges 
and chokies, 7b.; accessible position of, 
tb.; proper superintendence of, ib. 

Bujrungpoor, i. 326. 

Bukutpoor hollow, i. 270. 

Bunar, village of, i. 399. 

Bundelkhund, course of river Jumna in, ii. 
407. 

Bundi, bridge at, i. 259. 

Bunds, probable consequence of establish- 
ment of, i. 42; thrown across the Jumna, 
ib.; on the Po, 99; judicious application 
of, ii. 53; parallel lines of, 54; situation 
of, ib. ; effects of flood upon, 529; addi- 
tions made to, 531. 

Bur (Ficus reliyiosa), specimens of, ii. 8. 

Burani lands, i, 203. 

Burotha, bridge at, i. 234. 

Burragaon, slope of canal near, i. 338. 

Burramai, bridge at, i. 258. 

Burrumpoor nulla, ii. 430. 

Bur-tree, gigantic, ii. 9; a centre of attraction, 
ib,; arms, shadow of, 15.; how protected, 
16. 

Bynswal, village of, i. 20; height of, above the 
een, 21. 

Bytuks, ii. 8; nature of, b.; position of, ¢.; 
height of, 16.; approach to, ib.; sanctity of, 
16.5 destruction of, 9; rebuilding of, id, ; 
ornamental, ¢b.; present position of, id. 


C. 


oaleulation of revenue from canal works, i. 

28, 

Calcutta, Sir H. Hardinge’s arrival at, i. 37. 

Canal: line between Sutlej and Jumna, i. 14; 
from Kunkhul to Cawnpoor, 27; length of 
Futtehgurh, Bolundshuhur, Etawah, and 
Cawnpoor branches, 34; profits on irri- 
wation from, 49; traffic in dry and wet 
senson on, 50; benefits to be derived from, 
51, benefits of irrigation from, 53; near 
Kurnal, 56; reasons for advocating irri- 
ation, 58; lines to be completed at once, 65; 
surveys recommended for, 68; first object 
of, 81; course of main trunk, @4; division 
of main line of, 16.122, 198; works on early 
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part of course, 85; remodelling of line, 87 ; 
difficulties of,less in Lombardy than in India, 
101; difference of, in Lombardy and Pied- 
mont, 102; crossed by mountain torrents, 
no examples of. observed in Italy, 103; con- 
nected with mountain rivers in Piedmont, 
104; passage over Solani, 119; (branch) 
above Hurdwar, 126; crossing of Ranipoor 
torrent, 133; line of patrol for, 137; points 
of contact with torrents, 150, 151; water 
projected into channel, 152; case of, with- 
out embankments, 159; curve of channel 
in the Doab, 167; slopes of channel, 187; 
soil of channel from Ranipoor, 190; length 
from Roorkee to Nanoon, 192; branch near 
Jaoli, 193; proposed Tuppul branch, id.; 
original project of, from Roorkee to 
Nanoon, 7b.; line from Khutowli to Sird- 
hunna, 212; inclination of, from Sirdhunna 
to Jullalabad, 217; boundaries, 218; course 
from 140th to 160th mile, 225; course of, 
from 160th mile, 230; completion of 3rd 
division from 100th to 180th mile, 247; 
reduction of depth of water in, 256; course 
from 44th to 65th mile, 262; contact with 
cross drainage, 268; course from 65th to 
190th mile, i6.; section of channel at 100th 
mile, 273; project for 1845, 276; actual 
state of, 277; main line of (1845), 278; 
course from 100th to 135th mile, 280; 
course from 127th mile, 286; intermediate 
course between Pandoo and Eesun, 291; 
line through Cawnpoor cantonment boun- 
dary, 297; milestones, 318; numbering 
of milestones, ib.; plantations, i6.; works 
for regulating supply in, ii. 4; power 
of retaining supply of, 5; mouth, 6; exca- 
vations at head of, 9; slope of bed, 21; 
embankments at Peeran Kulleeur, 23, 24; 
section of channel between Rutmoo and 
Peeran Kulleeur, ib.; confinement of water 
in channel, 29; means of entering channel, 
b.; entering of torrent, 7b.; work for re- 
lieving channel, 37; regulation of supply, 
76.; channel on Rutmoo river, 44; protec- 
tion of channel, 47; reaches high land of 
Roorkee, 58; position of channel, ib.; trans- 
verse section of, 67; truc level of bed of, 
72; contingency of floods, 73; situation 
favourable for drainage operations, 84; 
inlets on, 89; position of chokies, 92; effect 
of boundary ditches, 7+.; angle formed by 
embankments, 16.; regulation of supply for 
irrigation, 95; bridge over, 103; number 
and height of bays, ¢b.; supply on reaching 
Nanoon fork, 107; means tor keeping floods 
out of Ganges river, 109; escapes for relief 
of, 114; fall of bed to West Kalli nuddi, 116; 
difficulties of completing line, 117; slope of 
bed, 520; description of excavation, 548; 
proposed distribution of supply, iii. 142, 
143; ground occupied by, 147. 

Canal department, work written for informa- 
tion of, i. 132, 

—— head at Myapoor, amount of water 
admitted into, ii. 542. 

— heads on Jumna, i. 46, 

—— sanatory committee, results of inquiry of, 
i. 61; recoinmendations of, 62. 

— works, Government embarked in, i. 64; 
instructions of Government on, 64; diffi- 
culties in constructing, 67; English office 
establishment, 69; native office establish- 
ment, ¢.; treasury estublishment, 70; de- 
tached works, :b.; state of, 77; trom 1848 
to 1854, #.; staff on, in 1848, 78; of 2nd 
division, 79; of 3rd division, 74.; of 4th 
division, #.; of “5th division, 7.; of Gth 


division, 80; points influencing, 84; extent | 














—— district: 
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of lst division, 85; allusions to interrup- 
tions in, 88; interruptions to progress of, 
89; cause of delay in, 92; steady advance 
of, 95; 6th and 4th divisions incorporated, 
98; actual state of, 154; in connection with 
mountain torrents, 159; division of, ii. 433. 


Canals, argument on benefits to be derived 


from, i. 49. 
Milanese, derivation of supply of, i. 100. 


Cantonments, removal of from Kurnal, i. 54. 
Castor-oil plant, stalk of, ii. 320; use of, th, 
Catchment basins, ii. 64; extent of, 7.; 


character, 7b.; of what consisting, 65; 
area of, ii. 80; super-passage for drainage 
of, ib. 


Cattle ghats, tendency to silt, i. 169; inlets 


attached to, ii. 92. 


Cautley, Captain, receives charge of canals 


from Colonel Colvin, i. 16; appointment 
abolished, 17; takes charge of Eastern 
Jumna canal, 18; report of, Ganges canal, 
30; consequence of error in report, 31; 
placed in independent control of Doab 
canals, 32; duties of, ¢6.; report of 1845, 33; 
various projects for Ganges canal, 33-35, 
estimates of cost, 34; first project for 
Ganges canal, 7b.; second project, ¢6.; third 
project, 16,; proceeds to Europe, 37; argu- 
ments on Ganges navigation, 40; fourth 
project of, 83; estimate of, iii. 292. 


Cautley, Major, report of, referred to by go- 


vernment, i. 64. 


Cautley, Lieut.-Colonel P. T., report on irri- 


gation, i. 53; state of works when he re- 
ceived charge, 77; directorship of, id. ; 
works proceeded on third project of, $0; 
report of 1850, 83; observations on esti- 
mates of 1850, 84; summary of report of, 
88; amount of estimate of, 1850, 89; ab- 
stract of expenditure on canal works, 89; 
aim of, 92; reasons for change of plan, 93; 
views on canal question, 7J.; leaves Eng- 
land to visit canals in Lombardy, 99; re- 
sumes charge from Major Baker, 104 ; 
early career passed on Eastern Jumna 
canal, 110; report and estimate of 1850, 
121; views of, in 1839-40, 126; project of 
1845, 140; original survey of (1839-40), 
141; surveys of Ganges canal made by, 
149; report of (1845), &., 151; occupied 
on drainage question, 153; letter of, 174; 
extract from letter of, 198; report in 1840, 
218. 


Cauvery, waters of, in Southern Madras, i. 52. 
Cawnpoor, erection of water-guuges at, i. 23, 


proposed navigable canal from Kunkhul to, 
27; extension of levels to, 33; length of 
proposed irrigation branch, 34; volume of 
Ganges water passing, 44; navigable lines 
from the mountains to, 50; peculiar feature 
of district, 81; line bearing upon, 198; 
works constructed in town of, 298; low 
land lying between, and Baitool, 250 ; 
description of cnnal at, 301; design for 
drainnge, 74.; position of canal works ar, 
302; military advantages of canal works 
to, 303; list of works at, 309; diffculty ot 
procuring bricks at, 320; traffic between, 
and Alligurh, ii. 110. 


— cantonment: proposed removal to right 


of canal line, i. 303. 
course of Seyngoor river 
through, i. 229. 


—— terminal : when ready to receive water, 


i. 96; delay of works, #5.; put under man- 

agement of Lieut. Hodgson, 98, 320; length 

of, 250; description of, i5,; detail of works 

on, 251; average depth of digging on first 

thirty miles of, 257; course of, from Gud- 
RR 
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dunpoor to Singpoor bridges, 259; course 
of, from 135th mile, 293; curves on, 294; 
course from 144th to 164th mile, 295; pecu- 
liarity remarked upon, 298; actual head 
supply of, 309; calculation of expenditure 
of supply, 310; transverse section of 
channel, :5.; width of towing-paths on, 
317; description of roadway, ib.; description 
of station posts on, 319; divisions of, ib.; 
advance of Etawah division, 323; situation 
of rajbuha heads on, 456; dimensions of, id.; 
slope of country, 457; rajbuha irrigation 
from, ib.; plan of rajbuhas on, 458; feeders 
from, 462; description of, ii. 135; escapes 
on, 136; soil of, 243; materials used in, 
244; excavation, 565; state of country, 
566; section at Ducknapoor bridge, 1; 
difficulties of, 567; Lieut. Hodgson’s re- 
marks on, tb.; capacities of channel, iii. 
146. 

Cawnpoor terminus, situation of, ii. 407; 
points of difference between, and Etawah 
terminus, 1b, 

Cement, proportions of, in Myapoor works, 
ii. 19; composition of, 75. 

Centerings, earthen portion of, ii. 209; descrip- 
tion of, 497. 

Centre sluices (Rutmoo dam), ii. 38,44; height 
of, ¢b.; construction of, id. 

—— sluice gates (Rutmoo dam), ii. 44; hold- 
ing of, in position, ¢b.; pressure of water 
on, #.; leakage of, prevented, %.; action 
of, as self-regulators, 24.; efficiency of, ib. 

Chains, iron, used in block-sinking, ii. 56. 

Chamber, left, flooring of (Puttri super- 
passage), ii. 85 ; acttlement of, i. 

Chambers, means for closing, ii. 68 ; without 
masonry bridge across, 403; proposed 
double line of, 408; method of laying 
dry, 512. 

Chandni Pubar (hill), i. 123; temple on, 1. 

Chandpoor, village of, ii. 437. 

Channel: process of deepening, well under- 
stood, i. 49; excavation, advancement of, 
82; results, 7b.; evils of torrents entering, 
173; increased width of, 176; capacity 
of, from 110th to 144th mile, 239; rectan- 
gular reduction of, 265; average depths 
of, ib,; inlets forming part of rajbuha, 
ii, 3; width of, from Ganges to Myapoor 
dam, 9; slope of, 76. ; change of slope, 10; 
effect of slope on branch, i6.; means for 
facilitating clearance out of, tb. ; plan for 
using, 49; capability of performing duties 
required of, 50; maintenance of, ag free 
water passage, id.; influence of, on salu- 
brity of country, 15. ; disposition of, 67 ; 
total width of, ib.; abutment of mill channel 
(Ranipoor super-pagsage), 15.; width of, ¢d.; 
super-passage channel, 71; difference of 
slope between Ranipoor and Puttri chan- 
nels, 80 ; relief of rajbuha channels, 91 ; 
amount of slope, 103; capacity and equili- 
brium of supply, 112; line of Ganges 
canal, 113; outlets at stated distances 
along, t6.; regulation of supply in, id. ; 
length of, from main canal to the West 
Kalli nuddi, 119; regulating supply in, 
302 ; revetted channel, length of, 434 ; for 
carrying canal water over Solani, 468; 
action of fluid on, 525 ; sections of, iii. 143. 

Chenab river, i. 4. 

Chitowrn falls, 192, 209, ii. 183; extensive 
ruins near, i. 207; foundation wall of, i5.; 
materials of, ib.; coat of, i6.; under whom 
built, 14.; depth of water from, to Dasna, 
313; works at, 318. 

Chobipoor, bridges over the Noon at, i. 290. 

Choki posts, establishident of, i. 38. 
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Chokies, description of, ii. 280, 281, 286; 
Position of, 282; intention of, i5.; estimate 
for, 287; cost of, 6.; evil of using half- 
burnt bricks in, id,; tables of, 289; ar- 
rangement of, 291, 292. 

Choiya nulla, i. 214, 218; aqueduct over, 
278; flood-water in, %b.; level of bed of, 
279; recommended to be surveyed, 399. 

= drainage, i. 398; nullas connected with, 
Ww, 

—— river, depression of, i. 215. 

Chokra, village of, i, 253. 

Chubootra (masonry platform), ii. 8, 

Chumbul, retrogression of levels in, ii. 161. 

Chundelon ka Nugla, rise of drainage near, 
i. 348, 

Chundos, cross-communication with Anoop- 
shuhur, ii. 105, 

Chungeri, bridge at, i. 234, 

Chungurwa, fort of, i. 284, 285, 

Church at Roorkee, ii. 94. 

Climate, causes of change in, i, 53. 

Circuitous line without aqueduct, cost of, i. 
28; advantages and disadvantages of, 118; 
example of, 1. 

Civil Engineers’ College at Roorkee, ii. 613. 

Clay, well-marked bed of, ii, 31. 

Clerk, Mr. G., countenances Ganges canal, 
i, 37, 

Coleroon, waters of, in Madras, i. 52. 

Collyer, Assist.-Surg. N., report of, iii. 54, 

Colvin, Col. John, C.B., superintendent of 
canals, i. 11; report of, and its conse- 
quences, 7J.; left India in 1836, 12; works 
on Delhi or Western Jumna canal partly 
designed by, 110; undersinking by, ii. 469. 

Committee on Ganges canal works, i, 26; 
recommendations of, 28. 

—— for inquiry into causes of sickness on 
canals, i. 59; results of labours of, id. ; 
Teport of, 60; principal conclusion in 
report of, 7b,; results of inquiry of, 61; 
recommendations of, 62. 

Como, Lago di, the source of the Adda, i. 
101. 

Contingency of floods provided against, on 
Ranipoor and Puttri super-passages, ii. 72. 

Contract system of irrigation, difficulties of, 
i, 429, 

Contracts for bricks, iii, 2. 

Contractors, difficulties caused by want of, 
i. 90; rate allowed to, ii. 557; resulta of 
accounts of, iii. 3; causes of failures of, 7.; 
men of straw, 1b. 

Corbels, use of, ii. 37. 

Corn-mills proposed to be built near Lounds 
Leniwala, i. 134. 

Correspondence, précis of, in reference to 
canal works, i. 30, 31. 

Cotton boats, relative size of, on Jumna and 
Ganges, i. 48. 

Counterforta, ii. 32, 35. 

Country, features of, in southern districts, i. 
83; water, protection from inlet of, in 
Ganges khadir, ii. 58; surface level of, 72; 
topographical features of, 79; natural 
escape for drainage, 89; developing of works 
on, 112; depression of, overcome, 401; slope 
of, 409; watershed of, 538. 

Court of Directors, despatch from, i. 25; ma- 
chinery sent by, ii. 332. 

Cremona, i. 99. 

Crible, Mr., ii. 366. 

Crops, failure of, in central provinces, i. 18; 
statement of, grown on irrigated lands, iii. 
58, 

Cross communication, advantage to, i, 154; 
bridge of, ii. 20, 29, 31. 

—— drainage, peculiar character of, i. 268. 


coe =e from Hurdwar to Kunkhul, j 

124; showing relative positions inde 

é and Eesun, 273. i means 
ugger river, i. 13; small means of irriga- 
tion offered by, id, sae 

Cuilléres, mentioned by Belidor, ii. 380, 

Cultivation, i. 219, 223. 

Current, increased velocity of, ii. 45; effect of 
ib.; advantage of, ib.; meeting of, 46; action 
of, reduced, 61; direction of, Solani, 491, 

Curtain, portions of, laid in by use of dalle 
and scoops, ii. 84. 

—— or apron blocks, failure in, ii. 478, 

Curves of revetments, radii of, ii. 31; of ap- 
proach to lock chambers, 305, 

Cuts from Ourun drainage into the Pandoo, 
i, 294; across slopes in bed of Solani, ii. 525, 

Cutwaters, ij. 13; extent of projection of, ib, 

Cylinders, vertical direction of, ii. 35. 


D. 


Dadoopoor, i. 109. 

— dan, i. 108 ; foundations of, ii. 469. 

Aasnies (lines of excavation), laying out of, 
ii. 579, 

Dalhousie ghats, ii. 227. 

Dalls (or scoops), laying in of walle by, ii. 84. 

Dan, and inlet, on Rutmoo river, longitudinal 
profile of, ii. 44; diagram of, 7b. ; deacrip- 
tion of, 2d. 

— system, passage of Rutmoo by, i. 120; 
proposed adoption of, 140. 

Damietta, i. 104. 

Dams, retaining, i. 104; proposed site of, 
142; progress of Ranipoor dam, 153; canal 
works connected with, ii. 4; connection 
of, with drainage works at Dhunowri and 
Myapoor, tb.; sluices of, 5, 7; position 
of, 6 ; foundations of, when laid, 7 ; piers, 
ib.; right flank, connected with regulating 
bridge, 12; foundations of, 18; depth of 
foundations, ib.; materiala used in, #d.; 
flanks of, 31; revetment on down-stream 
side of, 7d.; up-stream fianks of, 41; pro- 
tective arrangements for, ib. ; apron along 
face of, ib,, down-stream side, ib. ; plat- 
form, i5.; component part of regulating 
bridges, 95. 

Daoodpoora, village of, ii. 142. 

Daoopoor bridge, i. 230. 

Daana, i. 217, 218; fall ond works at, 221, 
ii. 165; waterway below, i. 239. 

——- falls, ii. 186; foundation of, 187; me- 
morandum relating to, *b.; diagrams of, 
188; piling of, 7.; materials of which 
built, ib.; cost of, 190; under whom built, 
ib.; limit of rajbuhas to heads of, 448. 

Debude, Captain, project of, i. 6; mere en- 
largement of Aboo Khan's scheme, 8; 
design to throw embankments over Hindup 
and West Kalli nuddi rivers, 9; means 
limited, 10; proceeds to Calcutta, ib.; canal 
head at Rampoor by, 17. ; 

Decisions on points submitted by executive 
officers, iii, 127. ye 

Declivity, restriction of, on canal line, i. 35. 

Delhi, i. 46, 50, 107, 108, 109, ii. 103; navi- 
gation from hills to, i, 50; crossing of high 
road to, 225; celebrated for remains of 
ancient sewerage and underground chan- 
nels, 301; city of, ii. 64. . 

—— and adjacent districts, reservoirs for 
irrigation extensively used in, i. 8; canals, 
13; means of irrigation of, 107. 

— canal, i. 42, 54; winding through 
Ihadir, 55; disadvantages of, 60, 61; design 
of works on, 110. 


Delhi and Doab canale, results on, i. 197. 

Delta of Nile, works of, i 104. 

Dempster, Dr., i. 40, 

—- Lieut, i. 79. 

Deorala, village of, i. 6. 

Deposit, fan-like form of, i. 170; shown on 
Eastern Jumna canal, ib.; periodical 
clearances of, ib., ii, 10; effects of, ib. 

Deposits from action of torrents, i. 57; from 
floods, 155. 

Depression, extent of, at Badshahpoor village, 
i, 113. 

Depth of wells, i. 266. 

Descending and ascending series of works, 
proposed retention of, on Etawah terminal, 
ii, 408. 

Descents, masonry, i. 143 ; perpendicular, ii. 
160, 

Details of Ganges canal lines, i. 28. 

Deviation of Ganges canal line, i, 270. 

Deyori, course of Mr. Read’s line from, 
i, 399. 

Deyra, £ 123, 126; timber trade in valley of, 
60. 

— Doon, valley of, i, 12, 32; water- 
courses in, 107, ii. 64; canals less diffi- 
cult than those of Jumnn, i. 426; lime 
rock burnt in, ii. 51; rivers in, 212; 
series of observations taken in, 466. 

Deywa jheet, i. 334, 

Dharoo bridge, i, 266; line of canal from, 
262, 

Dharoo ka Nugla, inlet of, i 261. 

Dholuri, i. 213, 214, 218, 

Dhundos bridge, i. 275. 

Dhunni ka Nugla village, passage of hollows 
at, i, 262, 
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Diagram showing section of channel from 
110th to 144th mile, i. 239, 

——— capacity of channel on reaching Nanoon, 
i, 240, 
— width of channel at Koel branch, i. 240. 
— lining out of roadway when in contact 
with milestone, 244; description of, 245. 
— course of drainage from Nanoon head- 
works to Ginnowli escape, i. 252. 

— minimum section of canal channel from 
Roorkee to Futtigurh branch, i. 255. 

—— section of canal at 30th mile from 
Nanoon, i. 256. 

— position of canal works, i. 260. 

— cuts into the Eesun and Rinde rivers, 
i. 261, 

—— drainage cut into the Eesun, i. 263. 

—— section of canal channel at 65th mile, 
i. 265, 

—— course of canal from 65th to 100th mile, 
i, 270. 

— section of canal channel at 100th mile, 
i. 273, 

—— actual and proposed course of canal, 
i. 277. 

—— Tureend drainage crossed at Kunsowa, 
i, 282. 

—— section of channel at 135th mile, i, 291. 

—- character of country in neighbourhood 
of Dubowli, i. 296. 

— section of clearance for canal line, Cawn- 
poor, i. 300. 

—— lines of military cantonment of Cawn- 
poor, i. 303. 

— section of canal channel where grand 
trunk road crosses line near Duknapoor, 
i, 307. 


Dhunowri, i. 41, iii. 9; falls, i. 175; village | —— variety of slope in canal bed, i. 312. 


lands of, 176; dams connected with drain- 
ege works at, ii. 3, 4; spring-water found in 
excavating channel at, 24; position and 
description of springs in, 76.; effects of large 
volumes of water meeting at, 45; water 
from torrent at, 16.; velocity of torrent at, 
tb,; water from canal channel at, 7b.; velo- 
city of water from canal channel at, 2. ; 
probable retention of slower current on 
high levels, #d. 

—— canal at, abrupt curve of, iL 28 ; protec- 
tion of, 29. 

—— estate, on which Rutmoo worke are 
aituated, ii. 25, 

—— regulator, ii, 96; action of, for drainage 
purposes, 1b.; duties of overseer at, 
ii 97, 

—— sluices at, ii, 112, 

—— worke, plan and section of drain of, ii. 
27; centre of, 76.; ultimate success of, 
remarkable, 28; outline of, 29; fortifica- 
tion of, 25. 

Diagram showing operations on the Ganges 
khadir, i. 19. 

—— line of springs from the Sewalik hills, 
i. 42, 

—— section of canal, i. 133, 

—— torrent flowing over sandy bed, i. 161. 

—— canal bed, and supposed action of tor- 
rent, i. 162, 163. 

-—— slope on Eastern Jumna canal, i. 166. 

—— channel, without embankments, i. 168. 

—— action of, i. 169. 

—— section of Indus, i. 170. 

—— canal at foot of Sewaliks, i. 171. 

—— map showing course of Ganges canal, 
. Lee detail of projects of 1845 and 1846, 

97. 


—— lining out of works, i. 205. 
—— section of canal from Futtigurh branch 
head, i. 296, 


— elevated platforms of superfluous earth 
in rear of canal roadway, i. 317. 
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wuntnuggur rajbuha to Ukburpoor and 
Moosanuggur, i. 469. 

Diagram of dams and works connected with 
drainage at Mynpoor and Dhunowri, ii. 4. 
— vertical section, drop-gates on the old 
and improved method used on the Jumna 

and Ganges, ii. 14. 

— works at Dhunowri, ii. 20. 

— section of highest observed floods and 
the condition of the bed of the river before 
and after floods on the Rutmoo, ii. 22. 

— section of canal channel lying between 
Rutmoo works and Peeran Kulleeur ridge, 
ii, 24. 

— section of boring 100 feet east of centre 
of canal at Rutmoo, ii. 25. 

— plan and section of drain of Dhunowri 
works, ii, 27, 

—— plan and section of drain at Dhunowri, 
ii. 35, 

— arrangements made prior to rains of 
1852, and their effect on course of the 
Rutmoo river, ii. 53, 

—— state of bed of Rutmoo river, ii. 54. 

—— permanent embankment constructed by 
Mr. Login, ii. 55. 

—— bed and bank of Rutmoo river, ii. 56. 

—— showing effect of sandy deposits in bed 
of Rutmoo, ii. 57. 

levels of river bed, of high water in 
canal, and of canal bed, ii. 73. 

—— level of the bed of the Ranipoor rao in 
1853, ii. 77. 

—— different strata of earth at the overfall 
of the Puttri super- passage, ii. 82. 

—— plan of drainage operations, ii. 84. 

—— level of the bed of the Puttri nuddi, 
1853, ii. 88. 

—— bridge inlets on drainage works, ii. 90. 

— Khutowli escape, ii. 116. 





— connection of Etawah and Cawnpoor | —— Aboo’s nulla escape, ii, 122. 


lines with drainage of Rinde and Seyngoor, 
i, 325, 

— profile of country between the Awa 
hollow and the Rinde, i. 329. 

— section of Etawah canal channel at 30th 
mile, i. 330, 

— lines of drainage at 58th mile of Etawah 
terminal, i, 335. 

—— section of canal channel at 65th mile, 
i. 340, 

—— position of drainage from 65th to 120th 
mile on Etawah terminal, i. 342. 

nature of drainage on Etawah terminal 
between 80th and 84th mile, i, 345. 

— position of drainage near Keyseri ka 
Poorwa, i. 349. 

—— section of Etawah canal at 120th mile, 
i. 352, 

—— outline of country on Etawah terminal, 
from 120th mile, i, 356. 

— position of Ktawah canal in vicinity of 
Sithmurra nulla, i. 259. 
-—— Etawah terminal in connection with 
Rinde, Noon, and Seyngoor rivers, i. 362. 
—— plan of irrigation from Bolundshuhur 
and Koel branches, i. 402; explanation, 7. 
—— skeleton design of rajbubas in Mr. Read's 
division, i. 442. 

—— dimensions of main rajbuha and feeder 
channel, i. 443. 

—— scction of masonry bridges for cross- 
communication, i. 445. 

—— passage of East Kalli nuddi by rajbuhas, 
i. 453; explanation, 454, 

— sketch of irrigation on Cawnpoor ter- 
tinal, i. 459. 

—— lines for Hatrass irrigation, L 465. 

— outline of proposed irrigation from Jes- 





—— Janni Khoord escape, ii. 125. 

—— Moonda Khera escape, ii. 130, 

—— Kasiinpoor escape, ii. 133. 

—— Ginnowli escape, ii. 138, 

—~ Nugureea escape, ii, 140. 

—— disposition of the slopes at the Tireea 
escape, ii. 143, 

— Kukwan esenpe, ii. 145. 

—-- Gilhror escape, ii, 150. 

—— Mulhosi escape, ii. 152. 

—— Roora escape, ii. 155. 

—— curve of Eastern Jumno canal bed, ii. 
160. 

—— plan of falls on Ganges canal, ii. 169, 170. 

— lines of piling at Dasna falls, ii. 188. 

-— bays filled with earth in works of com- 
munication, ii, 203, 

earth centerings in worke of commu- 
nication, ii. 205. 

— method of construction of earth center- 
ings in works of communication, ii. 208. 
— half-longitudinal ond half - transverse 

sections of floorings, li. 214. 

— protective covering of floorings of 
bridges, ii, 215. 

~— longitudinal sections of floorings where 
bridge waterways are flanked by towing- 
path passages, ii. 217. 

—— abutment of a bridge, ii. 278. 

— change made in disposition of works 
between Ranipoor and Rutmoo torrents, 
ii. 299, 

—— design of lock chambers on the Ganges, 
ii. 304. 

— relative positions of navigable and main 
lines of canal and works attendant thereon 
below Roorkee, ii, 308. 

—— disposition of works at Muhmoodpoor, 

RR 2 
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site of tanks or reservoirs from which 
earth has been taken to form embank- 
ments, and the abnormal position of first- 
class choki, ii, 316. 

Diagram: Bhola navigable cut, ii. 317. 

section of valley over which aqueduct 
at Cawnpoor passes, ii, 364, 

—— section of Ganges canal from the 
Dubowli escape to Duknapoor bridge, 
ii, 389. 

— section of country connected with 
slopes in approaching Jumna river, ii. 
409. 

—— Solani river, ii. 413. 

longitudinal dimensions of works on 

Solani river, ii. 417. 

lining out of trenches on Solani river, 
ii, 418. 

-—— direction of railroads on Muhewar side 
of Solani aqueduct, ii, 422, 

different lines of rails connected with 

Roorkee side of Solani aqueduct, ii. 423. 

topographical character of ground at 
outlet of Burrumpoor nulla, ii. 430. 

— works connected with Rutmoo and So- 
lani torrents, ii. 431. 

—— design of revetments on Solani aqueduct, 
ii, 435. 

progress of construction of revetment 
on Solani aqueduct, ii. 437. 

— ground plan of revetment on Solani 
aqueduct, ii. 437. 

—— Solani river, showing high-water mark 
of flood of July 28, 1844, ii. 462. 

—— Jumna river at Raj Ghat Mundi, ii. 
466. 

— bed of aqueduct of Solani, ii. 467. 

—— design of blocks on bed of Solani river, 
ii. 473. 

—— original and altered design of founda- 
tions of wings. ii, 479. 

—-~- aprons on Solani aqueduct, ii. 483. 

—— course of Solani river, ii. 488. 

—— direction of current when in contact 
with masonry on Solani aqueduct, ii, 491. 
~—— plan and section of arch-building on 

Solani aqueduct, ii. 494. 

—— crack in arches on Solani aqueduct, 
ii. 504. 

—— protective works on Solani aqueduct, 
ii, 507. 

—— new species of protection for masonry 
works on Solani aqueduct, ii, 508, 

—— section of canal bed from tail of the 
Puttri falls and super-passage to head of 
aAssoffnuggur, ii. 518. 

—— project of 1850 for execution of canal 
channel, ii, 513. 

—— sections of excavation from Myapoor to 
Ranipoor torrent, and from Ranipoor tor- 
rent tothe Puttri works, ii. 551. 

—— section of canal at Toghulpoor, it. 560. 

—— section of canal at Moradnuggur, ii. 560. 

—— extreme dimensions of canal channel, 
ii. 562, 567. 

—— plan and section of canal, iii. 154. 

—— lining out of roadway, iii. 156. 

Didowli, bridge at, i. 217. 

Difficulties in laying masonry, ii, 83; remark- 
able feature of, 455. 

Digging, average depthe of, i. 307, 331, ii 
81, 575. 

Dimat, i. 202. 

—— bridge, report of special committee on, 
iii. 213; section of eastern arch of, 215. 
— and Bhoean bridges, reports on, iii. 

212, 

Dingri, i. 250; village of, 268; bridge at, 

275. 
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Directors, Court of, recommendation of Indian 
government to, i. 25; despatch of, ib. 

Dine of works to determine best lines, 
i. 69. 

Discharge, minimum from Ganges, i. 24; 
experiments at Hurdwar and Gurmookh- 
teesur, 1d.; values of, where canal sections 
occur, 377; rate of, ii. 465. 

Divisional districts, proposed limits of, ii. 
595. 

Doab, i. 17, 31, 42, 45, 69, 85, 93, 122, 218; 
failure of crops in, 18; urgent necessity 
for irrigation of, 2b.; advantages to high 
land of, 25; extension of levels in, 33; ex- 
cavation commenced on high land of, 38; 
decrease of springs in, 41; low tracts of, 
53; surveys made to discover watershed 
of, 65; divided into longitudinal sections, 
81; plan of canal, south of Roorkee, 7d. ; 
canal through Jumna side of, 84; canal 
reaching high land of, ii. 89; northern, 112, 
ji. 161; high land of, i. 118, 119, 123, ii. 
24, 127, iii. 1. 

Dodsworth, Mr., i. 80, 94, ii. 78; surveys of, 
i. 98 ; deputed to survey country between 
Rinde and Jumna, 322; completion of sur- 
veys by, ib. ; deviations from line marked 
out by, 323; series of cross sections by, 
401. 

Doob grass, ii. 518. 

Doon, Eastern, i. 170. 

Doopoor, village of, i. 326. 

Dora Baltea, canals from, i. 99, 102, 

Dotana, quarries at, ii. 104. 

Double sluice-gate, ii. 38; description of, ib.; 
working of, 39. 

Dowlutpoor, town of, i. 114. 

Drain, double (Rutmoo works), ii. 30; escape 
of, 2b. ; connection with cut, 76.; plan and 
section of, 35; description of, 26.; slits 
through arch and wall at foot of, ib. 

—— (Rutmoo), efficient action of, ii. 36. 

Drainage, a leading point of inquiry, i. 35; 
impeding irrigation in North-Western Pro- 
vinces, 60; receptacles of, 108; to north 
of Kheri and Shah Munsoor, 114; scat- 
tered, 115; in khadir, 1b.; courses of, id.; 
well-defined mountain torrents, 116; of 
Jowallapoor, 134; Lounda Leniwala and 
Kunkhul lines, 135; Puttri, 143, 154; 
Selimpoor, 145; increased knowledge re- 
garding, 149; Ranipoor and Puttri, change 
in method of dealing with, 151; amount ad- 
mitted to canal in 1845, 179; undecided cha- 
racter of, 248; line from Nanoon, 251; line 
of, on 102nd mile, 280; drainage of Sookut- 
poor, fort of Mhow, Ramnugger, &c., 283 ; 
course between, Rinde and Seyngoor esta- 
blished, 322; detail of, on Etawah terminal, 
327; from 41st mile of Etawah terminal, 
334; at 6lst mile of Etawah terminal, 336; 
intersections of, 344; from 120th mile of 
Etawah terminal, 357; on Futtigurh 
branch, want of detailed surveys on, 395; 
works for escape of, ii. 3; effects of canal 
works on, ib.; works designed to remedy 
interruption to natural drainage, 1d. ; 
plan and section of works for, 26; pe- 
tiodical relief of, 36; Kunkhul drainage, 59; 
lines of, 78; natural separation of, indis- 
tinct, 79; interception of drainage-water 
by bridge ramp, 92; classification of works, 
112; rule for, 223; supplying the Solani, 
464, 

— cut, commencement of (Rutmoo), ii. 27; 
description of (Puttri), 85. 

—— line (Rutmoo), successful maintenance 
of, ii. 28. 

Draio-heads (Rutmoo), ii. 43; description of, 





ib.; drop-gates attached to, id. 3 a) 
for opening and shutting ieee ae 
openings of, guarded, 49. mae 

Drains, choking of, ii. 49 ; periodical clear- 
ances of, necessary, ib. ; supplemental, 93. 
construction of, id. ; canal fronts of. ibs 
protection of, id. a 

Drought, advantages of canals in, i. 52, 

Dubowli drainage, i. 295 ; contact of canal 
witb, 305. 

—— bridge, i. 308, ii. 386; r is 
tached to, i. 297. bane 

escape, i, 297; level of canal sill at, 

307 ; by whom built, ii. 386, 

rajbuha, course of, i, 463; would join 

Assoffauggur rajbuha, ib, 

—— regulator, main rajbuha from, i. 462; 
bridge and drop-gate, 463; connection of, 
with terminal works of Cawnpoor and 
Etawah lines, ii. 96, 

Dubthulla bridge, i. 230; works constructed 
from, 234. 

Duhurra village, i. 220. 

Dukheri bridge, i. 209; soil of, ii. 273; ma- 
sonry of, 274, 

Duknapoor, passage of grand trunk road 
near, i, 294, 297; bridge at, i. 309, ii. 387. 

Dulduls (or quicksands), marking drainage 
line, ii, 23, 

Dumbleton, Lieut., assistant to Lieut. Hodg- 
son, i. 79. 

Dumkoura bridge, i. 227. 

Dunkoor village, i. 219. 

Dunnahar, bridge at, i. 267, ii. 246, 

Durba, village of, i. 321. 

Durgah, i. 183; tombs and reservoir attached 
to, 185; fair held at, i. 

Durrant, overseer sergeant, iii. 10. 

Dutteeana, village of, i. 398. 








E. 


Eastern Doon, i. 170. 

Eastern Jumna canal, i, 16, 29, 32, 107, 139, 
156, 165, 199, ii. 109; levels compared, 
i. 17; passage of, over Muskurra and 
Nogong torrents, 54; sickness near, 56; 
connected with Meerut district, 57; ex- 
amples of drainage near, 60; course of, 
109; works of, designed by Colonel R. 
Smith, 110; remarkable junction of, 112; 
northern district of, tb.; relieved from 
mountain torrents, 139; phenomena exhi- 
bited on, 166. 

East Kalli nuddi, i. 6, 44, 206, 207, 209, 218, 
222, 231, ii. 136, 543; tract between, and 
Eesun, i. 198; rise of, 207; country be- 
tween, and Ganges, #5.; width of country 
from, 214; width between, and Kuroon, 
231; proximity of, no impediment to irri- 
gation, 242; cross-section on, 264 ; facili- 
ties for passing by aqueducts, 453. : 

Earth, cost of digging and carrying, on Solani 
aqueduct, ii. 443; total quantity brought 
from Muliewar, 444. . 

Earthen aqueduct (Solani), description of, 


il. 417. 

Earthwork (Solani), state of, in 1848, ii, 428 ; 
rates at which executed, 450. 

Earthquakes, probable effects of, 7. 31. 

Eesun river, i. 44, 232, 270, 543 ; rise of, 81, 
248, 254; tract between, and East Kalli 
nuddi, 198; original survey to the Rinde, 
248; level of bed of, 256; distance of 
canal from, 262 ; increasé of depression in, 
264; bridge between Cawnpoor and Agra, 
ib.; necessity of using, as escape from 


canal works, 7b. ; tortuous lines of, 268 ; 
parallel with Rinde, ib.; escapes connected 
with, 315. 

Elevated platforms (Rutmoo dam), ii. 38 ; 
height of, above canal bed, 76.; connection 
with revetment esplanade, ib. 

Ellenborough, Lord, replaced by Sir H. 
Hardinge as Governor-General, i. 37. 

Elopement, anecdote of an Oade love intrigue, 
ii, 546. 

Embankments, probable consequence of, i. 42; 
expense of earthen, 120; security to, 154; 
omission of, 180; parallel Sines of, ii. 54, 69; 
design of, ib.; permanent, 55; Selimpoor 
embankment, 63; similar to those of 
Northern Italy, ib.; nature of, 69, 81; 
carrying of, over escapes, 433; mainte- 
nance of, 514; extension of, 515, 

Embankment slopes, curves of, on Solani 
aqueduct, ii. 469. 

Employment of the people during famine by 
Government, i. 52. 

Engine, locomotive, used at Roorkee, ii. 446. 

Engineer (Rutmoo), proceedings of, ii. 31. 

English brick-kiln, causes of failure of, iii. 4; 
method of firing, 8. 

Epidemics, i. 53; prevalence of, 58; pervading 
North-Western Provinces, 60. 

Escapes, ii. 4, 112; position and number to be 
determined, i. 82; on Myapoor and Roorkee 
line, 136; into the Eesun river, 271; dis- 
tance between, 315, ii. 113; Kunkhul escape, 
ii. 45; relief afforded by, 59; action of, 95; 
position of, 113; capacity of outlet, 2. ; 
division of, 114; waterways of, ib.; number 
of, 16.; sites of, ib.; purpose of, 76.; list of, 
on main trunk, 115; recapitulation of works 
of, 128; number of heads of, ib.; number 
of falls, tb.; at heads of termini at Ganges 
and Jumma, 542. 

Escape channels, slope of bed of, ii, 114; at 
Khutowli, Muhummud Aboo’s nulla, and 
Janni Khoord, 561; excavation of, ib. ; 
table of rates of digging, by whom exe- 
cuted, and locality of, 7d. 

—— head, slope given to tail of, ii, 114. 

— water, inconsiderable amount of, i. 
43; free passage for, ii. 117. 

Esplanades, breadth of, i. 243; horizontal, ii. 
17; distance of, from revetment, ib.; main- 
tenance of, 111; sloping of, 402. 

Establishment for canal works recommended 
by Major Baker, i. 69; for working regula- 
tors at heads of branches, 111; proposed 
permanent, ii. 593, 

Estimate for canals, i. 34, 35; increased 
amount of, 85; of 1850, ii. 293; in abstract, 
of Ganges canal works, iii. 292. 

Etawah, i. 46, 229; district, i, 198. 

—— terminal, proposed length of, i. 34; sec- 
tions for, 80; worke on, incomplete, 96; 
volume of water at, 198; detail of, 320; 
total length of, 7b.; only touched on by 
Lieut.-Col. Cautley in original survey, 321; 
passes between Rinde and Seyngoor rivers, 
ib,; drainage around, 326; course of, past 
Swaballi, 1. ; passage of third line of hol- 
lows by, i.; course from 30th to 65th 
mile, 332; parallel to the Cawnpoor branch, 
tb.; separation from Cawnpoor branch, 333; 
lines of drainage at 58th mile, 334; course 
from 41st mile, id.; cross drainage on, id.; 
slope of country from 30th to 65th mile, 
437; slope from 39th to 49th mile, 349; 
works executed {rom Soonari, 340; course 
from 65th to 120th mile, 341; detail of coun- 
try from 65th to 120th mile, 344; detail of 
drainage on, 345; direction from 88th to 
115th mile, 347; course of, from Rahin, ib. ; 
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course from 115th to 120th mile, 349; 
slope from 65th to 120th mile, 350; works 
designed from bridge of Jowallapoor, 353 ; 
course from 120th mile, 355; curves from 
145th mile, 75.; centrical position between 
Noon and Seyngoor, 356; curve of canal 
from 141st mile, 361; course from village 
of Nurhea, 369; curve from 163rd to 165th 
mile, 371; crossing of hollow at 170th 
mile, i.; slope from 120th to 172nd mile, 
7b.; section of canal channel from 141st 
to 150th mile, 372; average depth of exca- 
vation, 1b.; estimated supply of heads of, 
376; want of material, 378; design of 
bridges on, 379; of escapes, ib. ; position 
of irrigation heads, id.; width of water- 
way, ib.; distance between escapes, 380; 
similar in design, &c. to Cawnpoor, 381 ; 
commencement of works on, 382 ; state of 
works in 1854, 383; proposed establish- 
ment of feeders from, 412; capacity of 
channel in reference to irrigation, 460 ; 
general detail of irrigation on, 464; irriga- 
tion to the left of, 466; design of works 
on, ii. 407; excavation on, 577; section at 
head of, 578. 

Etawah and Cawnpoor, heads of terminal 
lines of, i. 233, 


European establishment near Gunes ghat, i. 


131. 

—— overseer, education of, ii. 611. 

Events, calamitous, of 1837-38, i. 18. 

Everest’s, Colonel, measurement of the great 
are, i. 334, 

Excavated channel, method of fixing size of, 
ii. 539, 

Excavation, depth of, i. 131; abstract of, 137; 
depth from Roorkee to Belra, 204 ; average 
depth of, 274, 340; from Myapoor dam, ii 9; 
cost of, 444; daily task of, 445; not to be 
made on surface of Solani valley, 514; per- 
formed by contract, 543; rates of, 577; from 
110th to 180th mile, or to Nanoon regula- 
tors, 561; by whom performed, 7.; sec- 
tions of, 562; direction of works, tb.; de- 
scription of soil, 2.; Mr. Volk’s remarks 
on, 563 ; rates of, per 1,000 cubic feet, 565. 

Excavators, numerous classes of, ii. 544, 547. 

Excess of water, means of escape for, ii. 113. 

Executives, abstract of aid to, i. 69; in- 
structions given to, 74, iii. 111; rules for 
guidance of, ii. 439 ; extent of division con- 
trolled by, 594 ; duty of, iii, 112. 

Executive engineer (Northern Division), re- 
marks of, ii. 447. 

Expedients, protective (Ranipoor super-pas- 
sage), ii. 68. 

Expenditure, statement called for, i. 30; 
restriction of, 31; detail of, 32; saving 
of, 37; amount of annual, allowed for 
works, 38; management ot, 14.; abstract 
of, 73; atate of, 78 ; account of, 89; enor- 
mous additional, 174 ; reduction of, 313; 
heavy, not necessary, ii. 408; general sum- 
mary of, on Ganges canal, iii. 58. 

Experience, application of European, ii. 70. 

External drainage assisted by bridge inlets, 
ti, 92. 

Eyta, high road from, to Agra, i, 251. 


F. 


Failure in sinking long narrow blocks, ii. 
477. 

Fall, superfinous, proposed disposal of, i. 140, 
ii. 117 ; of drainage, i. 336 ; ogee shape of, 
at Myapoor, ii. 4; on escape lines, entail- 
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ing increased expenditure, 115; at Assoff- 
nuggur, 518 ; at Puttri superpassage, 75. 

Falls, outline of, i. 175; increased number 
of, 201; description of, ii. 68, 168; points 
at which to be built, 118 ; distance apart, 
tb. ; material to be used in construction of, 
ib. ; periodical examination of, 4. ; con- 
nection of, with bridges, 119 ; position of, 
on escapes, 75, ; to counteract superfluous 
slope, 157; list of, with 9-feet drop, 167; 
cost of, 173; list of, with 8-feet drop, 174; 
list of, with 5-feet drop, 190; table relating 
to, 194; passage of, below Roorkee, 308 ; 
detached works connected with, 310. 

Famine, sufferings from, i. 25; security 
against, ¢b.; of 1837-8, 52; in Ireland, id; 
at Guntoor, in 1833, 58; of 1837-8, 59, 

Fan palm-tree, i. 230, 

Faussebray (part of revetment), ii. 16; ob- 
ject of, 1. 

Ferozabad, i. 198. 

Ferozepoor, i. 13; included in Major Baker's 
scheme of irrigation, tb. 

Ferrara, i. 101. 

Fever in North-Western Provinces, i. 60. 

Finn, Mr. J., i. 78, 90, 97, iii. 5,10; duties 
of, ii. 51; position of, ¢b.; brick-making 
conducted under, 74.; description of sye- 
tem pursued by, iii. 5; memorandum on 
method of firing flame-kilns, 9; memo- 
randum on material department, Northern 
Division of works, 20; dealings with 
brick contractors, 21. 

First, or Northern, Division (Canal works), 
extentof, ii. 595, 

Fixed channel at the Rutmoo works, ii. 45. 

Flame-kilns, experiment in, iii. 4; method of 
firing, 9. 

Flank revetments (Myapoor), position of, ii. 
12; inward inclination of, id.; principle 
of, ib.; (Rutmoo), high elevation of, a 
security against accident, ii. 46. 

ae aetencee (Ranipoor), ii. 71; material 
of, ib. 

Flood-water, ii. 53; relief of, 58; natural 
escapes for, 89. 

Floods, comparatively of small account, i, 109; 
periodical recurrence of, 152, 465, 467; 
in 1848, 153; supposed basin of, 170; dis- 
gorgements of silt by, 172; advantages of 
passing over canal, 174; works of escape, 
for, ii. 5; seasons of, 23; effect of, on 
drains, 49; drainage, receptacles for, 58; 
watercourse during, 64; waterway for, 68; 
effect of, on Puttri works, 82; capricious 
nature of, 463; of 1842 and 1844, 467; 
action of, 526; good of, 530. 

Flooring, below canal bed, descent of arched 
passages to, ii. 48; direction of, 14.; termi- 
nation of, ib.; of: Khutowli masonry head, 
119; design in strengthening, 467; super- 
structure commenced during progress of, 
on Solani aqueduct, 482; completion of, 
on Solani aqueduct, 512; of Puttri falls 
521. 

Floorings, tail (Rutmoo dam), ii. 95; hori- 
zontal level of, 74. 

Fontanili, or tapping springs, in Italy, 99. 

Forest land, i. 117; open country, ii. 76. 

Forests in vicinity of Ganges, i. 219; destruc- 
tion of, by floods, ii. 466. 

Forest-trees, nurseries of, ii. 93; irrigation of 
nurseries of, 1b. 

Foundations (Rutmoo works), description of, 
ii. 26; of Rutmoo bridge, 32; masonry 
blocks forming, ib.; of revetments, ¢d. ; 
of inlet wall across Rutmoo channel, 42; 
description of, 74.; massive proportions of, 
on Puttri works, 85; depth of, in bridges 
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from Roorkee downwards, 220; of masonry 
aqueduct on Solani, 461; dimensions of, id.; 
design of, 467. 

Foundry at Roorkee, ii. 951. 

Fourth or Southern Division of canal works, 
ii, 604. 

Frascr, Lieut E, (Engineers), i. 79, 92, 247, 
ii. 557; illness of, i. 91; commencement of 
works under supervision of, ii. 103; Khu- 
towli escape begun by, 121. 

Free ventilation, means for affording to 
Rutmoo drain, ii. 35. 

Fuel, scarcity of, ili. 8; cost of, #. 

Fukeers, adulations to, ii. 8; earthly palaces 
of, 15.; appearance of, ib. 

Furreedpoor, i. 211, ii. 122. 

Furrukabad, district of, i. 208; town of, 397. 

—— ond Cawnpoor districts, surveys in, i. 
80, 

Futtehpoor, bridge at, i. 275. 

district, i. 53, 82, 84. 

—— and Allahabad, flatness of districts of, 
i. 35. 

Futteh khan ka Nugla, i. 334. 

Futtiabad, village of, i, 321. 

Futtigurh, i. 94; erection of water-gauges 
at, 23; navigation of Ganges to, 45; navi- 
gation above, i. 

—— branch, i. 34,80, 84, 95; proposed Iength 
of, 34; character of, 84; country examined by 
Mr. Dodsworth, 94; head of, 208, ii. 99, 103, 
111; point of departure from main canal, i. 
384; head-works, id.; theoretical volame for, 
385; to be continued navigable to Futtigurh, 
386 ; preparatory surveys, ib.; projected 
channel of, 388; masonry falls on, 7b.; capa- 
city of excavated channel, 389; sections 
on, 390; table of discharges, 391; plan of 
falls on, i6.; lock-channels, id.; position 
of towing-paths, 392; list of bridges, 394; 
width of roadways, 1.; rajbuha heads, id.; 
escapes, 395; table of surtace levels, 396; 
districts through which canal passes, 400; 
system of irrigation on, 469; lines of 
rajbuha on, 470; supply of, ii. 99; main 
trunk of, i6.; slopes of channel of, 1. ; 
regulator over main canal at, 101; descrip- 
tion of, 409. 

—— branch head, regulators at, i. 236; section 
of canal from, i6.; discharge at, ii. 542; 
Oade encampment at, 546. 

Futtipoor Sikri, ii. 379. 





G. 


Gadri, village of, i. 327. 

Ganges, i. 9, 12, 26, 44,45, 46, 131, 132, 1936; 
possibility of obtaining supply from, i. 9; 
irrigation of land to the right of, 15, 16, 
17; debouche into plaing lower than that 
of Jumna, 20 ; discharge of, 22 ; abstraction 
of water from, 23; measurements for dis- 
charge on, t.; minimum discharge from, 
24; undercurrent in, 26; proposed abstrac- 
tion from, #.; injury to, expected from 
canal works, 39; breaking-up of sanatory 
committee, 40; discharge at Hurdwar 
in the driest season, 15.; probable effects 
on, at Cawnpoor and Allahabad, 42; pro- 
bable consequences of embankments on, 16.; 
calculation of decreased volume of, 44; 
ratio of percolation on, 14.; volume of 
water passing Cawnpoor, i4.; navigation 
of, to Futtigurh, 45; canal from, 46, 81, 88, 
114, 187, ii. 4; value as navigable line 
deteriorated, i.47 ; absence of large towns 
on the left bank of, ib.; points to which 
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boats reach, 48; navigation of, in dry 
season, 7b.; advantages of improving, 49; 
naturally dangerous, 50; original idea of 
canal from, 51; branch line to, at Cawn- 
poor, 82; canal bearing upon, 84; eastern 
watersheds, 112; discharge of main stream 
of, 123; high steppes of, 169; termination 
of branch canal in, 198; direct line of 
communication with Jumna, 219; entry of 
Cawnpoor terminal into, 250; Hurdwar 
branch of, ii. 4; branch of, at Myapoor, 6; 
immediate action of, 13; improved method 
of bay on canal, 14; lime boulders collected 
in bed of, 51; bed of, 86; floods of, 96, 
109 ; region above, 114; sandy tracts of, 
th.; at Allahabad, 161; state of during 
high and low water, 403; watershed of, 
465. 

Ganges canal, seriously considered, 18 ; cost of 
contingencies, 28; commencement of works 
of, 29; waut of sympathy with project for, 
ib.; stoppage of works on, 30; interruptions 
to works of, #6.; resumption of works of, ib.; 
cost, 31; restriction of expenditure on, 7.; 
transfer of executive duties, 32; objections to 
the circuitous line, 36; estimates of projects 
for, 37; aided by Mr. G. Clerk, ib.; Major 
Baker assumes charge of, ib.; résumé of 
works, 38; commenced during the Afghan 
war, 39; difficulties to the progress of, i4.; 
interrupted by Sikh invasion, i6.; works 
stopped by departure of Major Baker, ib.; 
opinions in England on, 40; whole question 
put before government, 7b.; assembling of 
committee on, id.; report on, ib.; vigorous 
prosecution of the works determined 
on, i. 40; supply of, 45; traffic during 
dry months, 50; centrical course between 
Ganges and Jumna, ib.; comparative 
advantages of, 61; character of course, 
b.; level of, 62; difficulties encountered 
by director, 67; view of bead above 
Hurdwar, 76; state of expenditure, 78; 
bew era in history of, 96; list of staff, 
when opened, 97; head works determined 
by priests, 124; tortuous course of, 144; 
dimensions of, ib.; detail of project No. 2, 
148; sections of canal, 35,; surveys of 
made by Lieut.-Col. Cautley, 149; detail 
of project No. 3, 150; sections of branches, 
16.; conclusions regarding, 162; line of 
between Ranipoor and Rutmoo torrents, 
164; plan of super-passage of Ranipoor and 
Rutmoo torrents, 165; direction of from 
Rutmoo bridge to high land of Doab, 183; 
section of, at Peeran Kulleeur bridge, 185; 
map of country upon which works pro- 
jected, 196; course of, from Ginnowli, 254; 
contact with Rinde hollows, 255; breaking 
up of sixth division, 320; distribution of 
water on, 423; order of precedence of works, 
ii. 6; number of points for regulating sup- 
ply, 109; falls on, 169; advantages to be 
derived from facilities of water carriage, 319; 
facilities for passage of craft both up and 
down stream, 76.; gencral design for, 436; 
effects of flood upon works, 489; cheapness 
of embankments and earthworks, 582; 
current expenses, 583; expenses of esta- 
blishments, ib.; ordinary repairs, ib.; tables 
ehowing number of men and amount of pay, 
584-593; passage through low lands, 539; 
new era in works of, ili 5; investigation 
into sanitary state of, 24; measures for 
execution and management as connected 
with report of sanatory committee, 49; 
general summary of expenditure on, 58; 
quarterly system of accounts and bills 
practised on, 59; data for projects on, 142. 


Ganges canal, professional libr i 
books in, 235) mays Hak of 

— sanatory committee, resumption’ 
labours by, i. 40. . Bion of 

—— khadir, i. 36, 88, 113, 129, 129, ii, 49g 
iii. 1; estimated return on, i. 23; site of 
proposed works visited by governor- 
general, 40; southern angle of, 41; tracta 
of, 44; surveys for contour of, 98; peculiar 
feature of, 117; works for admission of 
country drainage in, ib. ii, 58; works in, 
60; works for escape of country drainage 
in, 61. 

—- navigation, question of abstraction from, 
i. 40. 

— works connected with terminal lines to, 
ii. 106. 

Gangetic valley, i. 45. 

Gangs on canal works, regulations for govern- 
ment of, ii. 112. 

Gangsi, village of, i. 320; diminution of width 
of country at, 332; shallow tract passed 
near, 344, 

Gate, drop, used on Jumna regulators, ii, 19. 

Gates, sluice, description of, ii. 39; how raised, 
tb.; specific gravity of, 7b.; keeping of, in 
vertical position, 74.; pressure of water in 
front, ib.; supply of water admitted by, 
into canal, 7d.; height of supply admitted 
by, 2b.; dropping of, %.; restoration of, to 
recumbent position, ‘.; when not in use, 
id,; main object of, i+.; front apparatus for 
Taising, ¢b.; effect of back-water on, ib.; 
design of, to whom due, i4.; reduction 
of dimensions of (Rutmoo inlet), 45; on 
Futtigurh branch head, 100; number of 
men provided for each, 112; height of floor- 
ing (Khutowli escape) dependent on work- 
ing of, 119. 

Geesoopoor bridge, i, 221. 

General Gunj (Cawnpoor), passage of canal 
piroueh, i. 300; purchase of house property, 
in, td. 

General orders, extract from, iii. 24. 

Genoa railroad, i, 99. 

Ghat, Gunes, ii, 10; situation of, i 125; 
head works at, 2b.; dam at site of, ii 6. 
— revetments, cost of building, i 28, 

186; of pilgrims, Hurdwar, 122; im- 
proved facilities for bathers at, 129, iL %; 
proposed improvement of, ib.; steps of access 
to, ii.7, 18; description of ghat at Myapoor 
works, ii. 16; flanks of, semicircular 

(Cawnpoor terminal), 403. 

Ghatumpoor, purgunna, ii. 157. 

town of, i. 323; meana of effect- 
ing irrigation in purgunnao of, 367; raj- 
buhas leading to, ii. 157. 

Ghnzioodeenouggur, i, 218, 219; excess of 
high water on bridge at, ii. 464. 

Gholam Kadir, work executed during go- 
vernment of, i 8. ; 

Gibror, termination of Lieut.-Col. Cautley’s 
surveys at, i. 321. ie 

—— escape, i 96; situation of, iL 149 ; 
diagram of, 150; disposition of works in, 
ib. ; materials used iv, 151; cost of, ib.; by 
whom begun and completed, td. 

Gillowli, course of Rinde near, i. 255. | 

Ginnowli, high village of, i. 252; objects of 
escape at, 253; bridge of, 258, it. 137. 

Girree, junction of river with Agun, ii. 466. 

Girsee, village of, i. 370. 

Godaveri, turning waters of, 
irrigation, i. 52. 

Gojar, village of, L 219, 220. 

Goodwyn, Lieut., i. 78; works at Myapoor 
brought to completion under, ii. 7; letter 
of, to Lieut.-Colonel Cautley, ill. 312. 
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Goodwyn Captain A. G.,i.97; bolt for holding 
down rear sluice-gate, ii. 39; supervision of 
outlet in Ganges khadir by, 63; experi- 
ments of, 493; remarks of, 495; paper on 
block-sinking by, iii. 268. 

Goomawalla village, rise of line of drainage 
near, ii. 416. 

Goonaha bridge, i. 292. 

Goorowli, i. 284. 

—— jheel, drainage from, i. 284. 

Gopalpoor, i. 261; bridge of, 266. 

Gopce village, drainage at, i. 251. 

Gosainwala marsh, i. 170. 

Government, British, canals restored by, on 
Jumna river, i. 4; instructions issued by, 
64; perseverance of, 89. . 

Governor-general, change of intentions of, 
i. 30. 

Gowri, village of, i. 289. 

Grand trunk road, i. 234; crossing the canal, 
ii. 91. 

— Ganges canal, rules for keeping ac- 
counts on, iii, 116. 

Great ghat (Hurdwar), i. 127. 

Grooves, use of, ii. 13. 

Ground plan, original, of Myapoor works, 
ii. 7. 

Guddunpoor, village of, i. 251. 

— bridge, 257, 259; traces of bhoor or 
sand-hills near, 257. 

Gujehmow, village of, i. 321. 

Gunes ghat, ii, 10; situation of, i. 125; 
head-works at, 7b.; works at, 129; con- 
verted into line of stone steps, 131. 

Gungootri, snows of, ii. 8. 

Gunnespoor, cut made by zumendars of, i. 
281. 

Guntoor, famine in 1833, i. 58, 

Gurh, town of, i. 114, 145, 150, 185, ii. 79; 
floods trom high lands near, i. 145. 

Gurhewa, village of, i. 289. 

Gurmookhteesur, i. 45, 48, ii. 108, 463; erec- 
tion and discontinuance of water-gauges at, 
i, 23; position of, 24; discharge of water 
at, ib. 

—— ghat, i. 24, 27; observations made at, t4., 
ii. 463. 

Gwalior, campaign, untoward effects of, i. 32; 
course of Chumbul on frontier of, ii, 162. 


H. 


Habul, i. 218. 

Hall’s brick-making machine, ii. 51; number 
of men attached to, iii. 10; out-turn of 
bricks from, #/.; table showing amount and 
cost of bricks made by, 11. 

Hamilton, Mr., Secretary to Government, 
North-Western Provinces, letter addressed 
to, i. 30. 

Hansaka Nawada, hollow near, i. 294. 

Hanai, i. 46, 55, 56, 109, ii. 379; sickness in, 
i. 54; cause of sickness in, 56; capital of 
Hurriana, 56. 

— canal, i. 62. 

Hapoor, town of, i. 214; station, 238. 

Hardinge, Sir H., replaces Lord Elienborough 
as governor-general, i. 37. 

—— Lord, Capt. Cautley’s interview with, 
i, 99. 

Tatrass, i. 198, 228; town of, 95; “line of 
Irrigation,” 376, 400, ii. 409. 

Tanpyer stud lands, means of irrigation for, 
. 452, 

Heads of branches, description of, ii. 28; 
similarity of, with regulators, 16.; purposes 
of, i8.; action of, 1b,; working of the regu- 
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lators at, 111; establishment to be main- ! Hussunpoor nulla, i. 269, 270, ii. 142. 


tained at, id. 

Heads of irrigation in upper portion of canal, 
i. 88; in lower, 2 

Health, circumstances affecting, i. 147. 

Heights, barometrical, i. 20, 21. 

Herbert, Captain, i. 24. 

High military roads, anticipation of, ij. 222, 

High-water mark, indications of, ii. 28. 

Hills, distance of, from canal, i. 140; degra- 
dation of, ii. 65; cause of, 66; detritus 
from, ib. 

Himalayan rivers, i. 123. 

Himalayas, the, ii. 109 ; southern slopes of, 
i. 3, 12; tributaries from, 45; melting of 
snow in, 47. 

Hindoos, demand for reservoirs among, i. 67; 
Sunday as a holiday to labourers, 89; 
atonement to, 131 ; discoveries of ancient 
sculpture of, 288; love of trees among, 
ii. 8. 

Hindun river, i. 9, 58, 107, 217; parallel to 
West Kalli nuddi, 9; supplies of water 
op, 74,; Captain Debude’s proposal to use 
water of, 15; estimated supply from, 43, 
44; rivers tributary to, 111; close approxi- 
mation of canal to, 214; junction of, with 
Jumna, 218 ; measurements on, 219. 

—— and Ganges rivers, proposed irriga- 
tion of lands between, i. 27. 

Hindustan, value of irrigation in, i. 51; pri- 
vate pranaries of, 52. 

Hindustani kilns, iii. 4; good results of, 5; 
return of, 8. 

Hissar, i. 40, 46. 

Hodgson, Lieutenant (Bengal Engineers), i. 
80, 98, 319, ii, 140; in charge of 4th divi- 
sion, i. 19; gradual reduction of bridge 
waterway by, 313; success of works under, 
320; ingredients of cement used by, ii. 
406; rates at which works were executed 
by, 572. 

Hogan, Mr. W. D., i. 97. 

Holland, method of brick-making practised 
in, iii. 4. 

Hoorkapoor bridge, i. 308. 

Horses, number proposed for cartage on 
Solani aqueduct, ii. 517. 

Houses for machinery, ii. 404, 

Hume, Lieut., i. 80. 

Humeerpoor, i, 229. 

Hunooman, discovery of figure of, i. 288. 

Hurdooagunj, i. 231; town of, 232. 

Hurdwar. i. 16, 20, 25, 26, 44, 88, 115, 117, 
124, 125, 127, 128, 131, 185, 197, ii. 109; 
operations commenced at, i. 19; country 
westward of, 21; total fall from, to Belra, 
tb.; height above the sea of, d.; erection 
of water-gauge at, 23; discontinuance of 
water-gauge at, 74.; results of measure- 
ment at, 24; discharge of water at, 1d.; 
discharge of Ganges at, in driest season, 
40; abstraction of water at, 47; line to 
Allahabad tested, 82; channels to south of, 
115; point of levels between, and Kunkhul, 
118; ghat of pilgrims, 122; position of, 
123 ; place of pilgrimage connected with, 
1b. ; enlargement of escape channel at 
ghat, 127; proposed works of canal near, 
128 ; communication with Kunkhul, 131, 
regulating bridge at, 7b.; road from, to 
Suharunpoor maintained passable, 154 ; 
inlet water through open channel of branch, 
ii. 4; fair, pilgrims frequenting, 8; im- 
provements in, 9; angle of hills at, 65. 

RAurriana, i. 50; district of, i. 56, 

Husli canal, i. 4. 

Husseyrun, fort of, i, 280; bridge of, 292. 

Hussungurh, town of, i. 222, 


Hutchinson, Lieut. C., i. 80; cross section of 
Pandoo taken by, 306; goes on medical 
certificate to England, 24., 319; excavation 
by, ii. 572; remarks of, ‘4. 

Hutpaon drainage, i. 269; hollows, ib. 

Hydraulic instruction, works for, near Turin, 
i, 100, 


I, 


Imli, town of, i. 114, ii. 416. 

ulla, ii. 524. 

Impervious matter, interruption to drainage 
by deposits of, ii. 36. 

Incidence, direct, amount of water collected 
by, ii. 59. 

Indhunna, village of, i. 289. 

India, Upper, character of rivers in, i.3; canal 
designing in, 7; value of irrigation in, 
51; terrible forms of famine in, 52; plains 
of, 123. 

India and Italy, equal force of torrents in, 
i, 101. 

Indian government, recommendation of, i. 25. 

— administration, changes in, 37. 

Indus, river, i. 3; specimens of canals in 
countries bordering on, 4; law of deposit 
on, 170; section of, taken by Major 
Baker, 2d. 

Information, comparative want of, i. 149, 

Inlet, application of term, ii. 4; object of 
building forming the, 5; action of, as a dam, 
27; of what consisting, 29; sluices of, id.; 
flanke of, 31; revetment or down-stream 
side of, ib. 

—— across Rutmoo channel, ii. 41; addition 
of flanking defences to, ib.; foundation of, 
tb.; described, 42; building of, 7b.; founda- 
tion wall on which built, id.; satisfactory 
result of, 1b; saving of expense in plan of, 
tb.; application of self-regulating gate to, 
44; slope of sill of, #.; correspondence of 
sill of, with slope of river bed, 1, 

—— drains, connection of, with cattle ghats, 
ii. 438. 

— masonry works, i. 136. 

—— Selimpoor, ii. 80; description of, 1d. 

-~— water, admission of, i. 137; water, oc- 
currence of, precluded, ii. 89. 

— works, ii. 46, protection of, id, 

Inlets, forming part of bridge and rajbuha 
channels, ii. 3, 89; benefits derived from, 4; 
peculiarity of positions and uses of, 5; of 
what consisting, 89; arrangement of, ib. 

Inundation, on circuitous route, i. 119; back- 
water of, in Rinde hollows, 261; country 
relieved from, ii. 21; up-stream, rewedy for 
evils of, 26. 

Iron boats used for fixing bridges in position, 
ii, 312; for transport of materials, 453. 

Iron and wood for general purposes (depart- 
ment, Roorkee workshops), ii. 342, 

Irrigation, change introduced by, i, 56; in 
Lombardy and Venice, 100; benefits of, to 
Tight side of Ganges, 190; unknown in 
Ghatumpoor, Kora, and Jar purgunnas, 
195; ample means for, 238; watershed cut by 
irrigation channels, 285; system of levying 
payment for, described, 427; means of, 
between Seela nulla and West Kalli nuddi, 
451; facilities of supplying, from 110th to 
180th mile of canal, 452; general detail of, 
on Cawnpoor and Etawah terminals, 460 ; 
regulators for, ii. 96, local equilibrium 
of channel disturbed by, ii. 112; water 
required for, 436. 
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Ismailpoor, village of, i. 334. 

Italian canals, comparatively small volumes 
of, i. 91. 

—— module, i. 425. 

— canal works, sluices of, ii. 303. 

Italy, canals in, small, compared with those 
in North-Western Provinces, i. 102. 

— and India, equal force of torrents in, 
i. 101, 

Ivrea, i. 99; weir at, 103. 


J. 


Janni Khoord, i. 215; height of land of, 2d. 

— escape, i. 94, 216, 217; object of, ii, 115; 
passage of, over high land of Doab, 125; 
built on same plan as Muhummud Aboo’'s 
escape, (b.; diagram of, i6.; description 
of, i, 

—— bridge, i. 209, 217. 

Jansuth, i, 212. 

Jao, village of, i, 326. 

Jaoli, masonry full at, i. 192; falls and works 
at, 208; waterways at, 389. 

— fulls, ii. 181; foundation of, ib.; mate- 
rials of, 182; cost of, id.; by whom built, 
th.; arches of, 211. 

Jar, town of, i. 34, 194, 323; survey at, 298. 

‘Jarcha, bridge at, i. 221; town of, 416. 

Jatonwala, mountain torrent, i. 109; drainage 
of, 111. 

Jewur, i. 220. 

Jhams (tools used in well-sinking), ii. 33; 
description of, 475. 

Jheels, extensive series of, i. 284. 

—— and marshes, line of, i. 41. 

Jhelum, river, i. 4. 

Jinns, or genii of Eastern fable, i. 7. 

Jinwar jheel, i, 260; necessity for heavy 
embankment near, i. 254; description of, 
tb.; course of canal channel through, tb.; 
character of Eesun river near, 255. 

Jirowli, bridge at, i. 258. 

Jogiwalla jhecl, i. 117. 

Johnstone, Lieut., report on Noon river by, 
i. 363; line of canal chosen by, 367. 

Jones, Captain, appointed superintendent of 
canals and irrigation in Rohilkund, i. 11; 
author of reports on irrigation, 12. 

Jourassi, situation of town of, i. 112, 114. 

Noornugger, and Sookurtal, abrupt tran- 
sition from high to low levels near, i. 16. 

Journal of Asiatic Society, extracts from, ii. 
373-376. 

Jowalagurh, village of, i. 7,211. 

Jowalapoor, i. 34, 38, 85, 114, 115, 131, 
133, 140, 177; no marks of drainage at, 
134; inlet tor drainage to Kunkhul, 138 ; 
bridge of cross-communication at, 77, 136; 
outline of canal works from bridge at, 175. 

—— bridge, i. 181, ii, 89. 

—— inlet, i. 135, 137, 179; width of water- 
way of, ii. 59; uniform design of, ib.; sill 
of, 60; cost of masonry, 61, 

Juggurnath, burning plains of, ii. 8. 

Juggutpvor bridge, i. 308. 

Juleysur, town of, i. 326 ; nulla. 327. 

Jullalabad, i. 8, 213,215, 220; width of coun- 
try at, 214. 

Jumna, i. 12, 14, 16, 27, 34, 35, 45, 49, 51, 57, 
81, 107, 109, 112, 113, 122; cuts and dams 
on. 4; example of canals of, 5; canals, th., 
47; example of, cited, 26; discharge of, at 
debouche from Sewaliks, 42; disappearance 
of water of, i. ; resulte on, from Dellii 
an:l Doab canals, (6.; probable consequence 
of embankments on, +5.; navigable at 
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Agra, 43; average dimensions of, opposite 
Agra, ib. ; discharge of, ib. ; formula of dis- 
charge of, ¢b.; continues a navigable river, 
44; parallel case of, cited, 1b.; navigation of, 
important to large towns, 47; water 
carriage by, id.; navigation of, in dry 
season, 48; tonnage on, ib.; fleets of 
boats on, 7.; points to which boats 
reach, 7b. ; advantages of improving, 49 ; 
naturally dangerous, 50; course from 
Delhi to Allahabad, 75. ; sickness on canals 
west of, 54; valley of, 55; benring of canal 
upon, 84; canals supplied from, 107; high 
steppes of, 169; termination of branch 
canal in, 198 ; characteristic feature of left 
bank of, 298 ; most efficient part of, for na- 
vigation, 363 ; high land overlooking, 371; 
old method of bays on, ii. 14 ; diagram of, 
at Raj Ghat Mundi, 466. 

Jumna canals, i. 29, 50, 52, 140, ii, 13; in- 
convenience of lining out of, i. 62; example 
of circuitous line of, 118; circumstances of 
contact with torrents, 164; absence of uni- 
formity of surface levels on, 425; volume 
of water on, ii. 13; description of works on, 
ib.; bays for, 14; quick method of opening 
and shutting bays, 76.; economy of labour 
required iu, 7. 

—_ khadir, i. 220. 

—— regulators, ii. 13; drop-gate on, 7b. 

and Ganges, irrigation of country be- 
tween, i. 15. 

Jumna and Sutlej, prosperity of country be- 
tween, depending on canals, i. 51. 

Jungle, drainage of, i. 143; tract of Puttri 
catchment basin, ii. 72. 

Juokut, fort of, i. 284, 285. 

Junsoi bridge, i. 259. 

Jureyra, village of, i. 326, 

Jursen, high ground near village of, i. 370. 

Jushtamow village, i. 358. 

Jusranuh, i. 333. 

Jutpoora bridge, i. 213, 





K. 


Kalli nuddi, i. 20; rise of, 81; distance be- 
tween East and West, 206; connection of 
canal with West Kalli nuddi, ii. 116. 

Kalpi, i. 46, 50, 229; high road from, to Cawn- 
poor, i, 293. 

Kalunga canal, i. 12. 

Kane river, junction of, with Jumna, i. 34, 

Kansrao forest, i. 146. 

—- and Soukrouda forests, drainage of, i. 146. 

Kasimpoor, works at, i. 234. 

—— escape, i. 232, ii. 115; especial duties 
to be performed by, 133; diagram of, 14.; 
connection of, with Moonda Khera escape. 
ib,; proposition concerning, 134; method 
of construction of, i+.; materials used in, 
135; by whom commenced and completed, 
ih, 

bridge, ii, 133. 

Kay, Mr. W., i. 78, 97; outlet in Ganges 
khadir constructed by, ii. 63. 

Kesoopvora, line of drainage rising near, 
i. 347. 

Keylunpoor bridge, i. 257, 258. 

Keyrara, aweep of Etawah line round, i. 327. 

Keyseri ka Poorwa, interception of drainage 
Near, i. 348. 

Khadir, i, 24, 25, 37, 91, 109, 110, 133, 117, 
140, 198, 202, 203, iii. 1; low land between 
Hurdwar and East Kalli nuddi, survey of, 
i. 16; (Ganges) proposed examination of, 
18; proposed survey of western portion 





of, 21; circles and levels on, id,; 
estimate of works through, 22; ane 
on, 23; supplemental estimate on, i8.; cost 
of canal works in, 28; Delhi canal in, 53; 
high land skirting, 55, 108; included in Jet 
Division, 85; insular tract of, 114; laby- 
rinth of river to south-east of, 116; exami- 
nation of, in 1836, 117; slope of canal bed 
through, 142; action of deposits in, 169; 
course of canal through, 184; irrigation in, 
191; cut made into, 204; works for admis. 
sion of country drainage in, ii. 3, 58; lines 
of drainage peculiar to khadir lands, 23; 
execution of works in, 50; effect of Mr. 
Login’s measures, ib.; (Ganges) devoid of 
escape works, 112; lockage in, 308, 

Khadir rivers, peculiarity of, ii. 416. 

Kheeri, town of, i. 184; pnss, ii. 413, 

Kheri, town of, i. 114, 118. 

Khodara head, i. 211. 

— bulla, i. 6, 214. 

Khoord, Janni, object of escape at, ii. 115. 

Khoorja, town of, i, 224, 226, ii. 134; course 
of canal to, i. 222; sand ridge in neigh- 
bourhood of, 223. 

Khujoori, village of, i. 293; bridge at, 308. 

Khutowli, i. 206; depth of cutting to, 208; 
cultivation south of, 215; elevation of upper 
esplanade of canal embankment, ii. 120; 
magnitude of canal embankments at, id.; 
supports for windlasses at, 7b.; relief of 
waterway at, 7b.; design of work for, 76, 

— bridge, i. 212; vicinity of Khutowli 
escape to, ii. 115. 

—— escape, i. 210, 212; section of canal 
from, 237; width of waterway at, ii. 115; 
discharge of, 1b.; object of, %b.; situation 
of, 116; map and section of, i6,; works 
on, 119; disposition of slopes on, t.; data 
on which arranged, 1b.; cost of excavation 
of, ib,; material used in, 120; rates at which 
works were executed at, 75, 

Khyr, town of, i, 293. 

Khyrnuggur bridge, i. 293. 

Kier, Surgeon A., report of, iii. 51. 

Kilns, English, supply of brick for, ii. 26. 

Kirsunni (or Kristua) river, i. 7, 57. 

Kistna, turning waters of, i. 52. 

Koel, i. 79, 84, 94; in third division of canal 
works, i, 95; branch canal, 127, 198, ii. 
409, 543; remodelling of Ganges canal 
from head of, i. 198 ; headworks at, 229 ; 
discharge at, 240; width of branch channel 
at, tb.; declivity on branch canal, 404; 
situation of head at, 406; slopes, 407 ; dats 
for canal, 408; disposal of supply at, ii. 105. 

—— branch head, ii. 105; similarity of works 
to those at Bolundshuhur head, #4. ; angle 
of departure of, ib. ; slope of bed of, ih. 
proposed establishment for, 111: discharge 
at, 542. é 

drainage, i. 228 ; irrigation, id. : 

regulators, ii. 105 ; high water on, ib. ; 
table of discharge of, rb. 

Koonchul ka Nugra, village of, i. 262. 

Koondun, bridge at, i. 308. 

Koonjnawur passes, i, 112, 113. 

Kooreet bridge, i. 267. : 

Koorsaoli, village of, i. 293, 305; bridge at, 
308. 

Kot, village of, i. 220; low land near, 416. 

Kristna (or Kireunni) river, i. 7, 57. : 

Kutcha pukka, cost of, as used in choki 
buildings, ii. 290. . 

Kukwan, village of, i. 286; first-class choki 
at, 280; course of canal from, to Ganges, 
293. , 

—— bridge, outlet into Pandoo river near, |. 
290; waterway, ghats, &c,, 293. 








Kukwan escape, ii. 144; description of, 1b.; 
diagram of, 145; materials used in, 147; by 
whom begun and completed, 7. 

Kulhore bridge on the Rinde, waterway of, 
i, 265, 

Kulsea, i. 126; works at, 111. 

— regulator, ii. 108; situation of, 109; 
connecting Suharunpoor with Behut and 
Raipoor, i.; traffic over, 76.; petty pilfer- 
ing of iron from sleepers and windlass 
apparatus, i4.; working of machinery of, ib, 

Kumalpoor, village of, i. 218, 294. 

Kumbhera, i. 202. 

—— bench-mark, levels extended to, i. 118. 

Kundpoor, village of, i. 261. 

Kunkhul, i. 117, 124, 125, 133, 134, 135, 
138, ii. 5, 109; proposed abstraction of 
water supply at, i. 27; works commenced 
near, 29; bridge of cross communication, 
77, 136, 185, ii. 110; channels to south of, 
i. 115; position of, 124; communication 
with Hurdwar, 131; drainage near. an ill- 
defined hollow, 134; description of inlet at, 
137, ii. 59; mills to be established on lower 
side of, 1.136; outlet on left bank of, ¢., 
ii, 437; three inlets on right bank of, i. 137; 
escape at, ii.45; local depression of country 
at, 60; cost of inlet masonry, 61; design 
of mills at, 372, 

—— drainage line, experience gained from 
discharge of, i, 135; shingly nature of, 
ii, 59. 

Kunkur (block), use of, i. 221, 378. 

Huauukpon, sweep of drainage round village 
of, i, 251, 

Kunsowa, village of, i. 280; proposed relief 
of canal at, 281. 

—— bridge, 292; bed of canal at, 282. 

—— mala, i. 334, 

Kuraoli, bridge at, 267. 

Kurnal, i. 14, 55, 59, iii. 24; removal of can- 
tonments from, i. 54,57; sickness in, 54; 
situation of town and cantonment of, 55; 
canal near, 56; supply of district of, 107; 
causes of unhealthiness in, iii. 29. 

Kurri (or rafter) used in superstructure, ii. 
55, 304. 

Kurroon river, i. 84, 220, 328 ; rise of, 81; 
course of, 222; distance of from East Kalli 
Nuddi, 225 ; heads of, 222. 

Kussudh, bridge at, i. 275. 

Kutarpoor, head of irrigation for, i. 136; vil- 
lage of, ii. 437, 

Kutcha bricke, abstract of, iii. 4. 

Kuti fall (Bundelkund), height of, ii. 161. 

Kuttana, village of, i. 334, 

Kutta Puttur canal, causes which led to the 
execution of, i, 12. 

Kythul, unhealthy flate of, iii. 28, 


L. 


Labourers, difficulties in procuring, i. 312; 
required in case of emergency, ii. 516. 

Lago Maggiore, the source of the Ticino, 
1, 100, 

Lal Durwaza pass, ii, 413. 

Lamb, Licut., i. 98; assistant to Lieut. Hodg- 
son, i, 320, 

Land carriage, enormous cost of, ii. 320. 

—— drainoge, remarks on, ii. 36. 

—— long strips of, forming catchment basins 
of Ranipoor and Puttri torrents, ii. 65, 

Landourn, i. 112. 

Lathes, description of, ii, 332. 

Leakage, water derived from, ii. 30; passing 
off of, ih. 
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Left parapets (Ranipoor super-passage), ii. 69; 
width of, ib.; height of, 1.; inlaud con- 
tinuation of, 74.; expansion of, ib. 

Level, sudden changes of, i. 311. 

Levels, i. 215, 224, 232; series of, from Bad- 
shahpoor, i. 17; line of, on the Ganges 
Khadir, 20; retrogression of, 57, 529, 532; 
intermediate, between Kheri and Roorkee, 
118; relative, of beds of Pandoo and Kesun, 
291; description of, from Kuk wan to Cawn- 
poor, 306; for Ranipoor works, ii. 72. 

Liburheri, i. 200, 204; bridge at, 205. 

Lime used in Rutmoo works, ii. 51; excess of, 
over sand, in Alligurh, Mynpoori, Etawah, 
and Cawnpoor districts, 177; abstract of, 
furnished to works, iii. 21. 

Lines of rajbuha (subordinate), connection of 
main canal with, ii. 59. 

Link, connecting, between wings and outward 
defences (Ranipoor super-passage), ii. 71. 

Londhooa, village of, i. 251. 

Local depressions, example of, i. 338. 

Lock (canal), description of, i. 181; at Puttri 
works, ii. 307; Ranipoor works, tb. 

chambers, ii. 67; dimensions of, 304; 

materials of which built, 305; flanking of, 

403, 

channel (Ranipoor super-passage), posi- 
tion of, ii, 74. 

—— (canal), description of, ii. 306; in the 
Khadir, termination of, 314. 

Locomotive on the Solani aqueduct, accident 
to, ii. 445; rate of, 449; trials, 2.; inap- 
Plicability of, i.; design of engine to, 450. 

Login, T., i. 78, 97; head-quarters of, ii. 25; 
drainage cut of, 29; design of, for raising 
sluice-gates, 39; scheme of, experimented 
upon, 40; success attending drainage works 
by, 50. 

Lohya Jheel, i. 347. 

Lombardy, i. 99; river works in, full of 
interest, 101; works in, adopted as models, 
ii, 70. 

Loodiana, i. 13, 14; system of brick-making, 
iii. 7. 

Lounda Leniwala torrent, i. 34, 136; expe- 
rience gained from discharge of drainage 
line, 135; inlet into the Kunkhul near, 137; 
quantity of floodwater in drainage line, 138; 
evil of admission of water at inlet, 179; 
connection of drainage with shingle, ii. 59. 

—— inlet, ii. 59; width of water-way of, 16. ; 
unifurm design of, %.; sill of, 60; cost of 
masonry of, 61. 

Lower Provinces, boats leave Agra for, i. 43. 

Low land (above Rutmoo inlet), improvement 
of, ii. 54, 

— levels, tendency of, from Roorkee to 
Assoffnuggur, ii. 519. 

— water in canal channel, use of inlets 
during, ii. 91. 

Luchmunpoor village, meeting of two lines of 
drainage at, i. 289. 

Luknanpoor, works constructed on Etawal 
terminal from bridge of, i. 374. 

Lulta Rao (mountain torrent), description of, 
i, 126, 








M. 


Machine for block-sinking, ii. 476. 

Machinery, brickmaking, i. 91; description 
of, attached to Myapoor sluice-gates, ii. 15; 
(Roorkee workshops), 325; improvements 
in, 333, 

Machooa bridge, i. 234. 
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Madras, southern, i. 51; presidency, ii. 165. 

Main buildings (Puttri), drainage of espla- 
nade in front of, ii. 92. 

— canal, longitudinal axis of, ii. 106 ; in- 
terruption to works of, 117. 

channel, equilibrium disturbed from 

abstraction of water from, ii. 112. 

| Mainwaring, Lieut., i. 97, 

| Malaria, introduction of, dreaded from irri- 
gation, i. 39; English views on, 40 ; neces- 
sity for sanatory inquiry on, id. ; 28 con- 
nected with canals, 53; not deemed suffi- 
cient to stop canal worke, 63; test of, iii. 25. 

Mamun, bridge at, i. 225; village of, ii. 128. 

Mango-trees shading canal roadway, i. 246; 
situation of, 247. 

' Mango graft plantations, ii, 285; uses of, id. 

Manholes (Rutmoo works), for clearance and 

! ventilation, ii. 35, 49; direction of, id. ; 

; humber of, given to each pier and abut- 
ment, 7. 

Mantua, i. 99. 

Marshes, reed, i. 55. 

Marten, Mr. H., system of account-keeping 
introduced by him into Roorkee work- 
shops, iii, 218. 

Masonry works: action of bars, i. 57; dams 
over Muskurra and Nogong torrents, 76.; 
position and passage of falls, 150, 192; 
descents, 150, 201, ii. 68, 119; dams across 
Mountain torrents, i. 160; opening for 
Bochna nulla, ii. 4; platforms (Dhunowri 
works), 26,29; commencement of Dhunowri 
masonry work, 28; description of drain 
attached to Rutmoo works, 30, 34; blocks 
forming foundations of revetment and 
bridge (Rutmoo works), 32 ; description of 
walls at Rutmoo regulating bridge, 47; 
parapeted passages, 64; protection of 
foundations (Ranipoor works), 68; plan 
for protecting masonry work at Ranipoor, 
69; floors of bridges, 100; overcoming 
slope by permanent masonry works, 114; 
description of Khutowli escape head, 119; 
channels, 301; superior, description of, in 
terminating bastions of Solani aqueduct, 
455; aqueduct connected with Solani tor- 
rent, 459. 

— for arch (Ranipoor super-passage), 
thickness of, ii, 73. 

slope given by raising, ii. 74. 

Masons, discharge of, i. 92. 

Materials, abundance of, i. 22; no contractors 
for supply of, 67; amount expended on 
Myapoor works, ii. 19; collection of by 
mountain torrents, 40; description used in 
Ganges khadir works, 62; description used 
in Koel branch, 105; transport of, 459; 
cost of, in northern division, iii. 21. 

Mathematical instruments, manufacture of 
cheap, ii. 336; department, 345. 

Matter, degradation of, i. 173. 

Medical committee, instructions of, i. 69; 
sanatory measures uf, 82; leading point in 
report of, ii. 541. 

—— examinations, summary of, iii. 48, 

Meerut, i. 38, 215, 214; remains of canal to 
north-west of, i. 6; groves aud gardens in 
neighbourhood of, 14.; scheme for canal 
through district of, 9; high road from, to 
Suharunpoor, i. 212, ii. 116, 

— cantonment, i, 211. 

—— district, i. 57, 79, 201; sickness in, 58; 
irrigation of, 107. 

Memorandum on northern division of canal 
works, iii. 20; circular, to executives on 
Ganges canal, 154. 

Merrick, Lieut., i. 79, 98; Nanoon regulators 
begun and completed by, ii, 108. 


ss 
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Miasma, probable introduction of, i. 32. 

Milan, i. 100, 

Milanese module, i. 99, 431. 

Milestones, numbered from Myapoor to Na- 
noon, i. 245; situation of, 1. 

Military Board, letter addressed to, i. 30; 
letter from, 31. 

Mill channel (Bahadoorabad), ii. 45; (Rani- 
poor), 67. 

Mills (corn), machinery for, ii. 370; liat of, 
371; connected with waste chambers at 
falls, 373; particulars of, on Eastern Jumna 
canal, 376; return to Government on, ib.; 
profits on, 377; expense of keeping, 378; 
stones used in, 379; Belidor’s description 
of, in Provence and Dauphiné, 380. 

Mirzapoor bridge, i. 275. 

Mitchell’s screw-piles, ii. 57; adaptation of 
ib.; use of, for mooring purposes, 58. 

Model of lion on termini of masonry aque- 
duct, Roorkee, i. 471. 

Module, Milanese, i. 99, 431, 

Mokumpoor bridge, i. 267. 

Moncaleri, i. 99. 

Moonda Khera, works at, i. 229. 

—— escape, i. 226, 234, ii. 115, 128; de- 
scription of, 129; diagram of, 130; sluice 
gates, 132.; cost, id. 

Moongawala well, level of water in, i. 141, 
ii. 76. 

Moosanuggur, town of, i, 229, 321; regulator, 
ii, 96. 

Mootazabad, village of, ii. 130. 

Mora canal, i. 103. 

Moradnuggur, town of, i, 58, 213, 216, 218; 
bridge at, 217; list of works from, to Gee- 
seepoor bridge, 221. 

Moulders, brick, troublesome character of, 
iii. 10. . 

Mounds, i. 114; numerous in the Cawnpoor 
district, i, 287; description of, ¢b.; ruined 
forts on, *6.; proposed excavation of, ib.; 
influence of, on drainage, 288. 

Mountains, proximity of, rendering escapes 
necessary, li, 538. 

Mountain torrents, as connected with Eastern 
Jumna canal, i. 110; character of, 147; 
works for counteracting effects of, ii. 3; 
connected with Rutmoo works, 40; miacel- 
lancous materials collected by, id, 

Mousul Bey (engineer), i. 104. 

Mozuffurnuggur, ii. 101. 

—— district, i. 79, 80, 93, 201, 207; works 
in, 76; irrigation of, 107; character of soil 
of, 450; advantages of canal irrigation to, 
tb.; khureef, or rain-weather crops in, 16.; 
means of irrigation of, 451. 

Mud, use of, as a cement, ii. 288. 

Mudhoopoor bridge, i. 308. 

Mudsan, town of, i, 222. 

Muhdeepoor, village of, i. 208, 

Muhewar village, i. 36, 119, 183, 186, iii. 9; 
approach of canal to, i. 185; line of railway 
to brick manufactories at, ii. 422; brick- 
Filne at, iii. 4. 

Muhmood poor, i. 201, 205; want of uniformity 
in navigable cuts at, ii. 315; canal aligne- 
ment at, ih.; disposition of worke at, ib.; 
site of tanks at, i6.; abnormal position of 
1st-claas choki at, 316. 

falls, ii, 178; remarkable feature in the 
construction of, tb.; foundationa of, 14.; 
aprons of, 179; platforms of, 1b.; bricks 
used in, (6.; quantity of materials used in, 
tb.; by whom commenced, 1b.; cost of, 180. 

Muhummud Aboo Khan, ancient canal of, i. 
211, 216 ; escape of, 217. 

Muhummud Aboo’s canal, i. 6, 7, 20; site of 
embankment on, 9; design of channel same 
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as Khutowli, ii. 123; general description of, 
124. 

Muhummud Aboo’s escape, i. 217, ii. 115; 
general description of, 121. 

Mujla, fort of, i. 280; outlet of jheels near, 
283. 

Mulhosi escape, i. 349; description of, ii, 152. 

Mullikpoor, village of, ii. 530. 

Mundowli, bridge at, i. 205. 

Munglour, i. 118, 204, 212; choki post esta- 
Dlished at, 38; bridge of cross communica- 
tion at, 77, 205; expenditure in division of, 
78; advanced state of works at, 200; 
bridge at, superintended by Mr. Read, ii. 
255. 

Munohurpoor drainage, junction of with 
Ahneea, i. 348. 

Munowa, village of, i. 286; bridge at, 293, 

Murdoch, Mr,, ii. 321, 446. 

Murgaon village, course of canal on narrow 
atrip of land near, i, 256. 

Muskurra, i. 111, 126, 163, 165; torrent, 56, 
109; river, 103, 120, 160; retaining dams 
on, 103, 162; reduction of, 111; freed from 
floodwater, 139; slope of, 161; elevated 
position of, ii. 412. 

Mussulman population, demand for reservoira 
among, i. 67. 

—— labourers, Sunday as a holiday to, i. 89. 


| Mustafabad, i. 333. 


Muswanpoor bridge, i. 308; end of rajbuha 
heads at, 463, 

Mutheri, ii. 116. 

Muttra, i. 46, 48, 

Muzza canal. i. 102; escapes on, 15. 

Myapoor, i. 38, 133,178, 210; dams connected 
with drainage works at, ii. 4; meana of 
water reaching dam, id.; head-quarters 
station at, 326. 

— dam, works of, i. 77; sluices at, ii. 112. 

—— estate, head worka on, i. 125. 

—— gate apparatus, occasion for the use of, 
ij. 110. 

——- regulating bridge, i. 70, 77, 137, 187, 
ii, 105, 109; works between, and Ranipoor 
torrent, i. 136, 187; floor of, ii. 27; inlets 
below, 45; level of flooring of super-passage, 
82; action of, for drainage purposes, 96; 
duties of overseer at, 97; shutter arrange- 
ments at, 109; connecting link between 
Hurdwar and Kunkhul, 75.; traffic on, 
during annual fairs, i6.; description of 
roadway at, 110. 

— works, case of, cited, i. 103, detail of 
construction of, ii, 18; materials used in 
building, id. 

Mynpoori, i. 35, 229; extension of levels to, 
22, 33; curve of canal near town of, 259; 
enlargement of bridge waterway at, 264. 


N. 


Nanka, town of, i. 118. 

Nanoon, village of, i. 122, 198, 230; bridge at, 
213; branch heads at, 232; headworks 
of, 234; theoretical discharge at, 240; 
capocity of channel on reaching, ¢b.; de- 
scription of country from, to Ganges and 
Jumna, 248; considered as a position for 
hendwork, 249; situation of, #.; course 
of canal from, 251; slope of country 
between Nanoon and village of Soonari, 
328 ; supply of Etawah line at, liable to 
diminution, 376; discharge of branch head 
at, if. 542, 

—— Fork, description of work at, ii. 106 ; 
use of regulating apparatus at, 110. 


Nanoon head, ii. 111; establishment at main 
branch at, 7d, 

—— Fegulators, ii. 108, 109, 133; description 
of canal alignement from, i. 324, 

Napier, Major, brick-kiln used by, iii, 4, 

Native boatmen, apathy of, ii, 297, 

—— water-mill, account of, ii, 373, 

—— system of under-sinking, reasons for 
adopting, ii. 470. 

Natural cataracts, ii. 164, 

rivers, beds of, are true escapes, ii. 58, 

Navigable canal, modification of channel of, i. 
180; definition of term, ii. 293; detail of 
lines of, 298; reasons why not carried 
in one consecutive line, 309; recommen- 
dations in fevour of continuous line, 310; 
position of entrance and exits of, id.; de- 
scription of head of, 311. 

—— channels, use of, ii. 63; general descrip- 
tion of, in connection with locks and heads, 
293 ; object of, in Khadir, 299; materials 
of, 300. 

—— cuts, drainage of space enclosed by, ji, 92. 

Navigation, injury of, on Ganges, i, 27; of 
the Jumna, 43; of Ganges to Futtigurh, 
45; insufficient water for, 48; as affecting 
Futtigurh branch, 397; cuts for, ii. 67; 
detail of works for, 293, 

Naviglio Grande (Italy), i. 99. 

Neemchuks (or curbs) for blocks, ii. 28; use 
of, 474. 

Newarri bridge, i. 217. 

Newmarch, Lieut., i. 79. 

Nidhowli, i. 224; bridge at, 221. 

Nile, works at Delta of, i, 104. 

Ninaoli, village of, i. 264, 

Nizamut Adawlut, construction of Act vii. of 
1819 by, iii. 129. 

Noe, M. Carlo, i, 100. 

Nogong, i. 160, 163, 165; slope of, 161; 
retaining dams on river, 103; Jatonwala 
drainage turned into river, 111; violence 
of flood in, id,, 157; redisposition of sand 
in, 156; position of dam on, 157; retro- 
gression of level on dam, tb.; bed of uni- 
form slope, ib.; change in bed of, 159. 

— torrent, i. 56, 109. . 

—— works at, compared with those at Rani- 
poor, i. 159. 

Nomenclature, proposed, of establishment for 
canal works, ii, 619. 

Noneir drainage crosses line of canal, i. 263. 

Nooh, jheel and town of, i. 416. 

Noon drainnge, rise of, i, 250; south-easterly 
course of, from Indhunna, 290, : 
river, runs parallel to canal, i. 286; 10- 
tricacy of drainage at head of, 323; head of, 

361; report on, by Lieut. Johnstone, 363. 

Noorpoor bridge, i. 221. 

Noornuggur, town of, i. 112, 202. 

North-western provinces, character of surface 
and rivers of, i. 3; reports published by 
Government of, 13; letter addressed to 
Lieut.-Governor of, 31; change in govern- 
ment of, 37; sickness arising from canals 
in, 54; unhealthy character of canals ip, 
55, 58; drainage of, impeding irrigation, 
60 ; epidemic pervading, thes wealthy con- 
tractors unknown in, 67; question of drain- 
age of, 153; difficulties of canal irrigation 
in, 425; system of village water-courses 1D, 
426. 5 

Northern division (canal works), expenditure 
on, i. 73, 78; steady advance of worke ip, 
95; advantage of staff remaining intact, 
97; brick-making in, iii. 1; cost of mate- 
rials in, 21. 

_— India, adoption of Italian models for 
canal works in, ii. 70. 








Novara, i. 103 ; works near, 100. 

Nubbipoor, village of, i. 334. 

Nugeena, line of canal near town of, i. 11. 

Nugla fall, i. 165 ; bridge, 217. 

Nugureea bridge, 1. 262, ii. 267; general 
description of escape at, 140, 

Nujufghur jheels, iii. 24. 
Nundi’s cow (Hindoo sculpture), proposed 
ornament for Cawnpoor terminus, ii. 403. 
Nurrooa, drainage at, i. 288 ; proximity of 
jheel at, to canal, i. 294. 

Nusseerpoor, village of, i. 197, ii. 436 ; irri- 
gation of, 1. 200. 

Nyashuhur, village of, i 109 ; high land of, 
lll. ‘ 

— regulator, low rate of excavation ex- 
tended to, ii, 582. 


O. 


Oades, a tribe in North-Western Provinces, 
ii. 544 ; character of, 545 ; story of a love 
intrigue among, id. 

GQgee descent (Ranipoor works), nature of, 
ii, 68, 

Oojeyani village, extensive drainage joining 
the Seyngoor near, i. 344, 

Qomurda, bridge at, i. 292. 

Ooreysir cut, i. 260. 

Oorya aqueduct line, proposed adoption of, as 
a source of connected series of rajbuhas, i. 
467 ; course of, 468. 

Oosneyda, village of, i, 262. 

Ootha bridge, i. 293 ; rajbuha from, 459. 

Openings, centre (Rutmoo dam), ii. 38 ; de- 
scription of gate for, ib. 

—— description of, in embankments opposite 
Selimpoor inlet, ii. 63; in Khutowli 
Masonry heads, 119. 

Ordinary repairs for canal works, estimated 
establishment for, ii. 624. 

Oude, dependence on, for masons, i. 92. 

Ourun, position of, i. 286, 288, 

—— drainage, a branch of, crossed by canal, 
i, 286; different lines of depression in, 289; 
intersection of, 294. 

Outlet, Lounda Leniwala, i. 134. 

Overfalls (masonry), substituted for inclined 
plane, i. 153 ; advantages of, i. 154; series 
attached to sluices of Myapoor dam, ii. 11; 
gradation of, ib. 

Overseers of regulators, duties of, ii. 98. 


P. 


Pandoo river, i. 34, 122, 276; junction of, 
with Ganges, 35 ; riee of, 81; parallel to 
Eesun, 250 ; escape of waters from, 277 ; 
connected with jheels at Simmeria and 
Nyla, 279 ; main sources of, ib. ; overflow 
of, tb. ; south-easterly direction of, 305 ; 
turns to north and joins Ganges, ib. ; tor- 
tuous course of, 306; height of, above 
Ganges, ib.; proposed aqueduct across, 462. 

—— nulla, ii. 385. 

Paniput district, supply of, i. 107. 

Tapers, list of periodical, iii. 122. 

Parallelism, unpleasing appearance caused by 
absence of, ii. 17. 

Perker, J., i, 78, 97, ii. 428, 

Parpuh, i. 220, 222. 

ee of falls below Pattri super-passage, 
ii. IS 
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Passes into Sewalike, boulders collected at; Putahar bridge, i. 275. 


mouths of, ii. 86. 

Pavia canal, i. 99, ii, 303. 

Peepul tree in Gunes ghat, i. 125. 

Peepulheri bridge, i. 221. 

Peeran Kulleeur, i. 119, 146; ridge of, 85, 178, 
184; regulating bridge, 7b. ; construction 
of falls on, 120 ; bank of, 147 ; excavation, 
183. 

— ridge, i. 184 ; high land at, ii. 23; depth 
of canal channel at, 438. 

Percolation, section of, from the Sewaliks, i. 
42; ratio of, on the Ganges, 44; evils of, 
ii, 472. 

Perpendicular falla, ii. 166. 

Peydhut, village of, 333. 

Phoora river, i. 321 ; length of, $43, 

Phoura, large size of, used by the Oades, ii. 
546, 

Piedmont, i. 99; canals in, 102. 

Piedmontese canal works adopted as models, 
ii. 70. 

Piers, description of, at Myapoor dam, ii. 11 ; 
at Rutmoo dam, 38. 

Pilasters over cutwaters, pierced for ventila- 
tion, ii. 460. 

Piled kilns, return of, iii. 9. 

Piles, used for purpose of causing rivers to 
silt, ii, 56; European system of, 470; 
abandonment of, on Solani aqueduct, 471; 
expense of, 472. 

Pilgrim brickmaker, iii. 4; mode of brick- 
making of, 5. 

—— ghat of Hurdwar, i. 122. 

Pilgrims, difficulties of, at Pyri ghat, i. 128. 

Piling, sheet, used at Rutmoo bridge, ii. 34. 

Pilkutra, village of, i. 327. 

Pinjore valley, i. 13. 

Plains near Hurdwar, ii. 66 ; excavation of 
Ganges canal in, 7d. 

Plan of works on Solani valley, ii. 461. 

Plantations bordering canal, i. 246. 

—— mango graft, ii. 93; situation of, id. ; 
means of irrigating, ib. 

Platform across bed of Rutmoo river, general 
description of, ii. 37. 

Po, at Turin, i. 103. 

Poa, village of, i. 278. 

Pontoon cylinders, preference of boats to, il. 
312, 

Pooth bridge, i. 213. 

Price, Lieut. G., i. 78, 197, 368, 455. 

Priests interested in maintaining water at 
ghats, i, 124, 

Principle of under-sinking recognized, ii. 471. 

Projects of 1845, i. 145, 192; outlines of, 
194, 

Projections, use of, ii. 37. 

Protection of canal bed by bridge floorings, 
214, 216, 224; mew species of, on Solani 
aqueduct, ii. 508, 

Protective embankments (Rutmoo), injury to, 
by floods, ii. 28. 

Provence, description of corn-mills used in, 
ii. 391, 

Public works, employment on, i. 52; accounts 
inapplicable to canal works, i. 70. 

Puchowur, bridge at, i. 267. 

Pukkann bridge, i. 224. 

Pulra, depth of canal water at, ii. 313; tail 
foundation walls at, 317. 

— falls, i, 127, 229, ii, 133; waterway of, 
i. 191, 241; general description of, 192. 

Punchukki (native corn-mill), character of, 
ii. 371; defects in, id. 

Punjaub, cute and dams on rivers of, i. 4. 

Purgunnas between Rinde aud Ganges, culti- 
vation in, i. 81. 

Purtabpoor, village of, i 305. 


Puthans and Moghuls, cuts and dams made 
by, i. 4. 

Putralla, i. 108. 

torrent, masonry works for passage of, 
i. 109, 

Puttiala, position of, i. 399. 

—— rajah, rights of water claimed by, i. 13. 

Puttri, i. 17, 24, 140, 143, 146; forest at, 116, 
ii, 437; valley of, i. 116, 142, ii, 54; works 
at, i. 116; floodwater in valley of, 145; 
amount of waterway of torrent, 150; level 
of torrent bed, ib.; sand caused in torrent 
by floods, 164; excavation back to, 165; 
super-passage of torrent over Ganges canal, 
173, 178, 183, ii. 64; super-passage of rao, 
i, 174; falls, 176, 177, 190; watershed of 
torrent, ii, 65; rise of works at, 74; 
country drained by river, 78; detail of 
super-passage, ib.; relief of super-passage, 
79; boundary of watershed of, 7b.; point 
of intersection of torrent with canal, 80; 
difference between Puttri and Ranipoor 
torrents, 7b.; nature of spurs in valley of, 
81; effect of floods on works at, 82; mate- 
rials used in building channel at, 307. 

— basin, i. 114, 144, 145; drainage of, 114, 
143, 154, ii. 79, 80. 

—— falls, ii. 165; section of canal bed from 
tail of, 518. 

—— and Ranipoor rivers, i. 115. 

Putwai nulla, i. 220, 401; length of, 416; 
Mr. Volk’s description of, 417. 

Puzawa (native) brick-kilns, ii. 26, iii, 2. 

Pykwarra, Mr. Dodsworth’s bench-mark esta- 
blished at, i. 404. 

Pyri ghat, i, 128, 129; uncertain depth of 
water of, tb, 





Q. 


Quadrant wall foundations (Solani aqueduct), 
design of, ii, 505. 
Quarterly system of accounts, i, 74. 


R. 


Rafts used on Ganges for navigation, i. 50. 

Rahin, great lake at, i, 345. 

Railway (Solani aqueduct), slope of, ii. 421; 
earthwork connected with, 425. 

Rain, local falls of, at heads of Solani, ii. 
464, 

Rainfalls, canal supply dependent upon, ii. 
113. 

Rains, periodical, i. 47, 155, 158, ii. 528, 530; 
effects of, i. 91, 

Rain-water, quantity of, falling upon a given 
surface, ii. 76. 

Raipoor, mountain torrent, i. 109. 

— town of, ii, 109, 

Rajbuha, irrigation by, i. 343; explanation of 
term, 421; commencement of excavation, 
439, 

—— main western, i. 211; opening of Puttri 
inlet channel into, ii. 91. 

—— heads, downwards from Bolundshuhur, 
i. 241; silla of, 315; reduction of width of, 
316; between Gihror bridge and 65th mile, 
337 ; between Sithmurra and Rawun 
bridges, 368; for maintaining equilibrium 
in channel, ii. 113; width of, on branch 
bridges, 250; liable to silt deposita, 251. 
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Rajbuhas on Jumna canals, i. 169. 

—_— disposition of, on Bolundshuhur line, 
1,418; reasons why simplest designs adopted 
for heads of, 432; rules issued to executive 
officers in regard to the construction of, 
439 ; private property, 449; question of 
distribution, complex, 470; medium of pro- 
viding inland villages with hill produce, ii. 
295; designed for Ganges cannl works, 433; 
description of, ib.; country with which 
connected, 436. 

Rajoopoor, i, 230. 

Rajpoor canal, i. 12. 

Rajpoora nulla, i. 349. 

Ramghat, i. 399. 

Ramgunga river, i. 5, 44. 

Rampoor, village of, i. 6, 20, 211; site of Capt. 
Debude’s canal head, 17; sickness preva- 
lent at, 56; works at, 137; soil of canal 
channel from, 190. 

Range, Sewalik, i. 107. 

Ranipoor, i, 160, 164, 183; drainage, 34, 
144; dam at, i. 153; drainage works, 155 ; 
rise of works at, ii. 74; water-shed of, 79. 

—— falls, dimensions of, 1. 175. 

—— inlet, ii. 66; description of, id. 

—— masonry dam, i. 15). 

rao, i. 154, 160, 165; super-passage of, 
i. 174; levels of bed of, ii. 77. 

—— river, 114, 115, 153; average width of, 
141; bed of, ii. 66. 

—— super-passage, 181, 183, ii. 64, 210; 
description of, ii. 66; superstructure, 68; 
materials used in, 74; superintendence of, 
tb.; quantity of material expended on, 75; 
rates at which executed, 1b. 

—- torrent, i. 85, 133, 135, 140, 141, 142, 
143, 170, 171; works between, and Myapoor 
regulating bridge, 136 ; first defined line of 
drainage, 140; amount of waterway, 150; 
bed levol of, i.; deposit of, 156; escape, 
ib.; sand from floods in, 164; super-passage 
over Ganges canal, 173; description of 
super-passage, 177; watershed of, ii, 65; 
success of Mr. Kay in managing torrent, 
ii. 78; effect of, upon defences, counter- 
acted, ih, 

valley, necessity of extending excavation 
to, i. 165, 

— works, proximity to hills of, i. 165; ma- 
terials used in, 176; purpose of design of, 
ii. 72; description of soil at, 76; Captain 
Goodwyn, superintendent of, 78; Mr. Kay 
builder of, ib. 

—— and Puttri drainage, change in method 
of dealing with, i. 151. 

—— and Puttri torrents, i. 86. 

and Rutmoo torrents, country between, 
i. 146-8, 

Rao (provincial name), i. 115; water admitted 
into canal channel from 153. 

—— Ranipoor, i. 154, 160, 165. 

Raoli village, i. 213; bridge, 221. 

Raos, i. 115; dangerous velocity of, i6.; short 
duration of, ib. 

Rates of work at Myapoor, summary of, ii. 
20. 

Ravi river, i. 4. 

Ravines, lining of, ii. 65; impracticable, 112. 

Rawun, dry and cultivated country near, 
i. 371, 

Read, Mr,, i. 38, 79, 91, 92, 94, 97, 247, ii. 557; 
executive officer 2nd division, i. 386; sur- 
vey by, i4.; report of, 387; termination of 
levels by, on Futtigurh branch canal, 397; 
course of line marked out by, 398; comple- 
tion of works by, ii. 103; Khutowli escape 

completed by, 121; adjustment of muchi- 
nery managed by, 1d. 
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Rear gates, Rutmoo dam, means for raising 
and holding down of, ii. 39, = 

Receiving channel, in reference to escapes, ii. 
114. 

Registers of water gauges, i. 23. 

Regulators, apparatus for opening and closing 
the, ii. 13; size of arches of, 20; wings of 
Rutmoo regulator, 48; action of, 95; works 
for the supply of water, and slope of channel, 
ib. ; action of Myapoor and Dhunowri re- 
gulators for drainage purposes, 96; ma- 
chinery for opening and closing, 7b.; on main 
canal at Futtigurh, 101; uses made of each, 
107; use of apparatus for, 110; difficulties 
of regulating water supply, 464. 

Regulation VIL. of 1819, sections of, iii, 128. 

Reh efflorescence, remarkably observable, 
a fatal to the manufacture of bricks, 
10, 

Remarks, prefatory, i. 107. 

Reports of canal sanatory committee, i. 60; 
principal conclusions in, zd.; of 1845, i. 132; 
of Major Baker, concluding remarks in, 
iii, 5; of sanatory committee on Ganges 
canal works, 24. 

Reservoirs, proposed system of, i. 34; nuisance 
of, ii. 316, 

Residence for executive chiefs or superinten- 
dents of districts, ii. 620. 

Retention of water on high levels, ii. 46; of bed 
levels by bridge floorings, 214, 216, 224, 

Revenue, sacrifice of, i. 18, 59. 

Revetinents, laying of, at Myapoor, ii. 7; con- 
necting right flank of dam with regulating 
bridge, 12; elevation of fukeer’s revet- 
ments, 17; drainage works appended to, 
20; connection of, with springs, 28; protec- 
tion of, i6.; relief of, 30; relief of right 
revetment, ib.; leading revetment, 31; 
parallel revetments, ib.; lines of, ¢.; lower 
revetment, 1b.; walle of, 33; left revetment, 
id.; height of, 76.; foundations of, 34; 
curved lines of, position in which built, i.; 
opposition of right revelment to spring 
current, ib.; relief of left revetment from 
spring current, :d.; wall of, 35; protective 
arrangements for covering, 41; propor- 
tions of materials in, 457; description of, 
16, 

Rewa falls, ii. 161. 

Rhine, volume of water of, ii. 465, 

Rhutgaon nulla, crossed by Etawah terminal, 
i. 370; head of, td. 

Rice cultivation, ii, 23; sickness in neighi- 
bourhood of, 54. 

Rings, countersinking of, 33. 

Right parapets (Ranipoor super-paseage), ii. 
69. 


Rinde, sections between Rinde and Jumna, i. 
80; purgunnaa between Rinde and Ganges, 
81; rise of, ib.; course of, ib.; canal to 
Tight of river, 84; lands to left and right 
of, 195; southerly bearing of, 250 ; 
tortuosities of course of, 255; hollows 
in contact with Ganges canal, ib.; cut 
for draining Jinwar jheel into, ib.; level of, 
256; contact of canal wilh, 259; passage 
of, 260; canal in close proximity to, 268; 
difference between bed of, and that of 
Eesun, 271; description of country, 26.; 
new bearing of, 272; tendency of drainage 
to, 278; width of country between Rinde 
and Seyngoor 328; runs between Etawah 
and Cawnpoor terminal lines, 333; natural 
watershed of, b.; levels of, 334; approach 
of, to the Seyngoor, 342; advantages of 
irrigation to land bordering, 362. 

River-stone, used for filling in space between 
piling and masonry, Rutmoo, ii. 34. 


Road between Mynpoori and Agra, if, 245; 
of communication, 513, ’ 

Roadway, maintenance of canal, i, 244, ii 
111; description of, ii. 8; width of, 13, 47 
ne ose of, 18; height of, 33; dis. 
posal of drainage of, 94; principles 
which executed, 216, : P aii as 

Robertson, Mr. T. C., remarks of, on canal 
works, i. 25; exertions of, 29. 

Rods, iron, used in Rutmoo works, ii. 33, 

Rohilkund, cuts and dams on rivers of, i. 4; 
specimens of canals in, ib.; first district for 
irrigation, 11; Turai, 41; watercourses in, 
107; forests in, ii, 472. 

Roodurpoor, village of, i. 326. 

Roopbas, quarries near, ii. 379. 

Roopur, plains of, i. 14. 

Roora, description of escape at, ii, 154. 

Roorkee, cost of canal from to Cawnpoor, i. 
28; cost of canal to, 7d,; choki post esta- 
blished at, 38; visited by Governor-Gene- 
ral, 40; executives recommended for works 
south of, 68; excavation svuth of, 82; de- 
tached situation of, 92; civil engineers’ 
college, plans of works on the Stura 
river given to, 100, ii. 334; high land of, 
i. 116, ii. 58; line of canal bearing on, 
i, 121; country from, to Nanoon, 191; 
description of canal from, 202; bangur 
land of, ib.; minimum section of channel to 
Futtigurh branch, 235; capacity of channel 
to Futtigurh branch, 2b; estimated maxi- 
mum discharge at, 236 ; works confined to 
country lying above, ii, 3; angle formed by 
transition of alignement from Puttri to, 32; 
mortar from, 213; town of, 326; establish- 
ment of works at,.338; irrigation of gardens 
and land in neighbourhood of, 438; station 
of, 534; first [english kiln, tried at, iii. 4; 
brick kilns built at, «.; establishment 
of Hindustani kilns at, 5; “new system,” 
sketch of, 7; description of flame kiln, ib.; 
success of flame kiln, 9; memorandum on 
system of account-keeping introduced into 
workshops, 218. 

—— bridge, i. 200, 

Roostumgurh village, curve of the Eesun 
near, i. 255; bridge, 267. 

Rope, substitution of, for chain, ii. 57. 

Rosetta, i. 104, 

Rouns, direction of drainage from fort of, i. 
265; artificial cut near, ib.; mound and 
fort of, ib. 

Rousa, village of, i. 268; key to passage of 
Doab, 276. 

Route, direct, for canal, objections to, i. 119. 

Rowayn nulla, i. 347, 

Rubble work, where used, ii. 29; guards of, 119. 

Rudain, village drainage at, i. 257; bridge at, 
258. 

Rules of canal sanatory committee, i. 63; for 
beldars, ii. 98; for overseers of regulators, 
th.; for guidance in designing works, 113. 

Rundole, raised channel of, i. 243, 

Runjeetpoor bridge, i, 308, 316. 

Russvolabad, i. 279. 2 

Rusticated basements (Solani aqueduct), ii. 
460. 

Rutmoo river, passage of canal by, i. 119; 
aqueduct over, 120; passed by dam system, 
ib.; aweep of canal channel on, 146; tor- 
rents tributary to, i. ; catchment basin of, 
ib; flooring of, 147; works proposed for, 
148; canal delivered on, 176; low land of, 
184; inlet for, ii. 4; works at, id,; skeleton 
section of works connected with, 20; & 
perennial stream, 21; section of channel of, 
22; tortuous nulla at, id; site of works 
at, 23; change in couree of, i6.; lining 


out of,.7d.; natural declivity of, 26; use of 
tb.; upper side of, relieved from inundation, 
28; how crossed, 29; bed of, 35; escape of 
drain into, 15.; inlet across channel, %., 41; 
worka on, 44; platform across bed of, 37; 
detail of works on, 51, 52; course of, before 
rains of 1852, 53; floods in, 96; old bed of 
1852, 54; new bed of, 1852, ¢b.; bed of 1853, 
ib,; dam across, 431. 

Rutmoo dam, approach of, i. 178 ; maximum | 
height of water at, ii. 23; area of surface 
inundated at, 7.; system of drainage at- | 
tached to revetments of, 36; inlet parallel | 
to, 41; platform opposite to, d.; turning 
hill supply of water towards, 79. 

— drainage of country on right bank of 
canal at, i. 28, 

—— inlet, description of, 43. 

—— regulating bridge, i. 148; connection of, 
with dam and inlet, ii.46; waterway of, 47; 
description of works at, 7b. 

—— revetments, modified form of under- 
drainage, ii. 36; little trouble and expense 
of, ib. 

—— stream, drain-heads for admission of, ii. 
48; expected effect of, ib.; connection of, 
with arched passages, 7). 

— torrent, level of, i. 146; level of bed of, 
150; amount of waterway of, #h.; dam and 
inlet across the, ii. 20; works connected 
with, 431; inundations on up-stream side of, 
21. 

— valley, excavation from low levels in, i. 
165; spring-water near surface of, 438; 
width of, at the point where the dam is 
built, ii. 22; position of works at, 23; relief 
of, 30. 

—— works, ii. 24; boring operations at, 7. ; 
result of, ib.; position of, ib. ; difficulties 
attending completion of, 25; final success 
of, 76.; details concerning, id. ; when com- 
menced, id.; under whose management, 
ib.; lining out of, 26; mountain torrents 
connected with, 40; ground of, 50; laying 
out of, ib.; liberty given to Mr. Login with 
regard to, 1b, ; superintendence of, by Mr. 
Login, id.; excavators placed on, ib.; mate- 
riala of which built, 51; material for pro- 
tecting, ib. 

—_ Aa Solani rivers, valley between, 
i, 116, 

Ruttunpoor, village of, i. 278. 

Rutwahoo, i. 358, 





Ss. 


Sainthra, soil in neighbourhood of, i. 257. 

Salarica of canal officers, i. 69. 

Salto di gatto (cat’s leap), i. 103. 

Sanatory committee, report on Ganges canal 
works by, iii. 24, proceedings of, ib; ques- 
tions proposed to, 25; answers of, #5.; ap- 
pendix to report of, 29; data for report 
- i abstract of facts recorded in report 
of, 50 

Sand, sheets of, on the Puttri proper, i. 144; 
enormous accumulation of, 153, 164; course 
and effects of deposits of, 165; undulating 
Tidges of, 203; diagram showing first and 
second deposite of, ii. 57; proceedings of 
Mr. Login in consequence of sudden de- 
posit of, 1b.; disgorgement of, 80. 

Sacdhills, remarkable, i. 113. 

Sandatone, whence procured, ii. 19, 

Sandy torrents, effects upon beds of, by inter- 
position of bars of masonry, ii 72, 

Santah Shah, i. 117. 
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Sasni, i. 228, 

Saul (Shorea robilsta), ii. 16. 

Sawunt Khera, village of, i, 251, 255. 

Saynibas, village of, i. 145. 

Scoops (or dhalls), used in laying in walls, ii. 84. 

Scour of drains, ii, 50. 

Screw piles, design of using, ii. 56. 

Season unfavourable to progress of works, 
i, 92; results and cost of operations in 

Second division canal works, expenditure on, 
i. 73; proposed establishment for, ii. 600. 
1847-8, iii. 9. 

Sections of Ganges canal, i. 122; of canal 
from Nanoon to Ganges and Jumna, 248; of 
revetments, ii. 435; of canal bed, 518; of 
canal at Toghulpoor, 560; canal at Morad- 
nuggur, 7. 

Seela nulla, i. 202, 203, iii. 3, 9. 

Selimpoor, town of, i. 143; quality of bricks 
procured from manufactories at, ii. 74, 

—— basin, description of, ii. 80. 

——. drainage, escape for, i. 145. 

—— inlet, i. 177, 179, 183, ii. 82; width of 
waterway of, i. 178, ii. 60 ; cost of masonry, 
ii. 61; gap through embankments opposite, 
63. 

Serio river at Albino, i. 103. 

Settlement, anticipated, on Solani aqueduct, 
ii. 454, 

Sewaliks, mountains, i. 12, 17, 44, 56, 98, 107, 
112, 113, 115, 117, 123, ii, 79, 109; pe- 
culiar feature of country at foot of, i. 41 ; 
cause of, id, springs in, i%.; discharge 
of Jumna at, 42; sketch of country 
near, 107; low spur of hills thrown out 
from, 133; staple timber in forests of, 
ii. 16 ; passes in, 51; water falling at foot 
of, 59; valleys and ravines in, 65 ; water- 
shed of, 78 ; drainage of, 80 ; passes, 86, 

Sewal Khas, village of, i. 213; curve com- 
mencing at, 217. 

Seyngoor, i. 122, 228, 230, 232; ii, 148; rise 
of, i, 81; want of cultivation near heads of, 
232; heads of, 330; course of drainage of, 
333 ; description of outlet into, at Gihror 
station, 336; cross section taken on escape 
channel to, 350. 

Shahdurra, i. 222, 

Shahjuhanpoor, i. 112; pass, 113, 

Shah Munsoor, i. 114. 

Shami, sickness prevalent at, i. 56. 

Sharpe, Lieutenant FE.., acting assistant exe- 
cutive engineer, letter of, to Lieutenant E. 
Fraser, i. 212. 

Sheet-iron channels, use of, i. 242. 

Sheka, bridge at, i. 234. 

Shekoabad branch of canal, cost of, i. 28. 

Shewli, town of, i. 462. 

Shutters used on Myapoor dam, description 
of, ii. 16; wood used in, id. 

Sickness, causes of, i. 53; in North-Western 
Provinces, 54; near Eastern Jumna canal, 
56; inquiries respecting sickness caused 
by canals, 57. 

Side channels troublesome and inconvenient, 
ii, 94, 

Sikh States (ceded), natural channels in, 
i. 12. 

— chiefs, independent, i. 14. 

——- invasion, canal interrupted by, i. 39. 

—— war, second, i. 89. 

Sikundra, i, 222. 

Rao, town of, i. 248; series of jheels 
near, #4.; shallow depressions near, 254; 
bridge at, 258. 

Sikundrabad, i. 217, 218, 220. 

Sills, height of, i. 145, 315; advantages of 
raising, on dams, ii, 45; description of, on 
Rutmoo inlet, 75. 
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Silt, works for riddance of, i. 99; deposit of, 
126, ii. 46; projected into canal channel, 
i. 152; remedy for, 164; clearance of, 169, 
ii. 35; disgorgements of, i. 172, ii. 80; facts 
established respecting, i. 172; interference 
with rajbuha heads, ii. 251. 

Simra, depth of canal water at, ii. 313. 

— falls, i. 232, 234, ii. 133, 165, 193; foun- 
dation of, ii. 193; material used in, 194; 
cost of, 2b.; under whom built, 7. 

Sind flame kiln, i. 90, iii. 5, 9. 

Singpoor, bridge at, i. 267. 

Sirdhunna, i. 38, 210, 239; bridge at, 213, 
ii. 240 ; width of country at, i. 214, 

Sirsa river rejoins Seyngoor, i. 344. 

Sites of bridges for high military roads, ii. 224. 

Sithmurra, works at, i. 381. 

—— drainage, proposed cut into -Delgaon 
nulla, i. 359; description of, 360. 

— nulla, in contact with Etawah terminal 
i, 358; course of, 359. 

Sketch of Ganges canal head above Hurdwar, 
i. 76. 

Sleeper planks used in Rutmoo works, ii. 38. 

Slits in revetment wall (Rutmoo works), ii. 35. 

Slopes, i. 111, 113, 133, 139, 142, 145, 147, 184, 
215, 223, 230, 292, ii. 95, 117; remarkable, 
of mountain torrents, i. 140; results of dia- 
tribution on Eastern Jumna, 166; table of, 
187, 188; difficulties attending, and pro- 
tecting expedients, i. 199; from Roorkee to 
Belra, 203; from Jullalabad to Sikundra- 
bad, 218; from Nanoon to Sawunt Khera, 
256; danger of silt from sudden reduction 
of, 257 ; sudden change of, 337; of country 
between Noon and Seyngoor rivers, 369 ; 
statement of, on Bolundshuhur and Koel 
branch, 414; latitudinal, means of reliev- 
ing one river at the expense of another, 
ii, 79; retention of, by bridge floorings, 
ii. 216, 224 ; of Solani aqueduct on tops of 
embankments, 519; of bed dependent on 
freedom of water from vegetation, 540. 

Sluice-gate, depth of, on Myapoor dam, ii. 11, 

Sluices, i. 102, ii. 5, 11, 29, 38, 91, 303; on 
the Nogong dam, i. 157; description of, on 
Rutmoo dan, ii. 38; conimunication formed 
across openings in, 43; advantages of 
double plan of, 91, 

Smith, Captain B., deputedto Lombardy and 
Venice, i. 100, 431; observations of, on 
canals in Lombardy, 101, 

—— Colonel &, ii. 161. 

— Colonel R., i. 110. 

Sobhunpoor, village of, i, 270. 

Sogaon, bridge at, i. 275, 

Soil, descriptions of, i, 87, 140, 266, 274, 292 
331, 307, ii. 85, 219. 

Soj, rise of the Phoora near, i. 343, 

Solani river, i, 21; crossing by aqueduct, 
i. 21, 120, ii. 462; heads of, i. 22; free 
passage of canal over, 119; topographical 
character of, ii, 411; floods of, 414; 
course of, 7); surfkce level of country 
crossed by, 416; general detail of, 461-468; 
head of, 464; drainage supplying the, ¢6.; 
difficulties in laying foundation in, 470; 
depth to which irons were carried in boring 
bed of, 472; plan of bed of, 473, 522, 523; 
blocks resting upon sand in bed of, 473; 
description of works on, 481, 488; account 
of bunds and embankments on, 522; bed of, 
ib.; turning of, from old course, 527; true 
slope of, 531; passing off the floods of, 534, 

—— aqueduct, i. 31, 65, 70, 183, 200, ii. 98, 
411, 459, 495, 518; obstacles to the con- 
struction of, i. 31; rapid completion of, 
66; calculations on, i6.; great quantity 
of material required for, 67; appointment 


812 


of special officer for, 68; soil of, 90; com- 
mencement of works, 185; effects of canal 
upon, 191; drains attached to works on, 
ii. 92; modification of supply passing over, 
112; foundations of, 420; superintendence, 
t8.; quantity of water required to be got rid 
of, 482 ; description of termini on, 433 ; 
ghats, ib.; commencement of earthen aque- 
duct, 434 ; design of revetments, 435 ; pro- 
gress of construction, 437; methods of 
working, 440 ; description of waggon used 
on 441; averages of work done, 444 ; de- 
scription of locomotive used on, 447; down- 
stream extremity of, 438; interesting items 
in history of, 439; methods of working on, 
440; sectional form of, 453; laying down the 
stone of, 454; masonry works attached to 
earthen portion of, 455; bridges, cattle 
ghats, revetments, &c., 456; outer surface 
of, 458; detail of foundations of, 469; plan- 
ning of, 470; protective curtains of, 474; 
sinking of blocks, 481; examination of 
super-structure at, 482; tables showing 
amount of waterdischarged throughearthen 
or revetted channel, uod through masonry 
channel, 522, 523; bearing of, across valley, 
523; table showing how discharge is met 
by water-ways, 535 ; retaining back-water 
upon, 536 ; lower bays of, 536. 

Soloni torrent, i. 85 ; works connected with, 
ii. 431, 

—— valley, i. 35,118, 119, 121, 187; works 
on, 86; masonry aqueduct, ib.; communi- 
ane over, 119; high land bordering the, 

i, 415. 

—— and Bhat nuddies, i, 44, 

—— and Rutmoo rivers, i 115; valley be- 
tween, 116. 

Sombe, i. 108; a torrent of large dimensions, 
ib. 

— torrent, masonry works for passage of, 
i, 109, . 

—— river, i. 120. 

Somna, i. 228. 

Sookhi bridge, i 293, 

Sooki, village and fort of, i. 283; hollow near, 
7b.; zumendare’ cuts to east and west of 
fort, 284, 

Sookurtal, i. 45, 48,50; navigation from hills 
to, 50. 

— ghat, ii. 101, 

Soonari, width of country at, i. 332 ; execu- 
tion of works from, 340. 

Sooreya, a bridge at, 1. 275. 

Soorkee, issues of, iii. 21. 

Span, Lieut, i. 98 ; attached as assistant on 
Etawah branch line, i. 383. 

Spandrils and flooring of Solani aqueduct, 
completion of, ii. 512, 

Springs in Puttri and Rutmoo valleys, i. 
150. 

Spring-water, under sandy surface, i. 115 ; in 
vicinity of hills, 116; difficulties arising 
from, 116, 177; depth of, at 110th mile, 
220; means of reducing level of, ii. 26 ; 
reduction of level of, 31, 42, 84; (Rutmoo) 
slits for percolation of, 36; depth of, at 
Moongawalla well, 76. 

Spurs, transverse system of, at Rutmoo 
works, ii. 23; application of, 53; failure 
of, 565; design of, 69; similarity of, to 
those of Northern Italy, 5.; efficient nature 
of, 5, 

Staff, 2nd department, i. 79 ; on canal works 
in 1848, 78; 6th division canal works, 80. 
Station poste (chokies), description of, ii. 280. 

Stationery, indeot for, iii. 126. 

Stations, military, stoppage of drainage 
round, i. 60. 
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Steam furnaces, absence of coke a loss to, ii. 
449. : 

Steps, flights of, at Rutmoo bridge, ii. 34; 
at Solani aqueduct wings, 469. 

Stop-cocks, exaggerated, ii. 303. 

Store-rooms, Myapoor dam, i. 12. 

Strachey, Lieut. R., i. 32, 38, ii. 7: cut made 
by, 459 ; results of brickmaking by, iii. 2; 
assumes executive control of works, ib. ; 
called away to field service, ib. ; arrange- 
ment for contract bricks, 3. 

Stratum, table showing depths of, at Ranipoor 
works, ii. 75. 

Stuart, Col., reference to letter of, i. 30. 

Stura river, bridge over, i. 99 ; character of, 
100. 

Subhud, village of, i. 250. 

Subterranean channels, ii. 30, 

Suchindi, town of, i. 462. 

Suharunpoor, town of, i. 20, 42, 185, 230; 
height of, above the sea, 21; sickness pre- 
valent at, 56; irrigation of 107; high road 
from Meerut to, 212, 416; damage to, by 
opening of canal, 422. i 

— district of, i. 12,35, 79, 201. 

Suhenda bridge, i. 229, 239. 

Suhpoo, proposed escape near town of, i. 417. 

Sukrouda forest, i. 146; town of, ii. 416. 

Sulawar, i. 216, 221; reduction of falls from, 
239. 

— bridge, ii. 121, salient end of embank- 
ments opposed to Ranipoor current, ii. 70. 

——- falls, ii. 165, 184; description of, ib. 

Sultanpoor, junction of Muskurra and No- 
gong torrents, near, i. 57. 

Sunowta bridge, i. 224. 

Sunsadharra canals, i. 12. 

Suneurra pass, drainage of, ii. 464. 

Superintendent of northern division, pro- 
posed head-quarters of, ii. 596. 

Super-passage, general description of, on Ra- 
nipoor and Puttri torrents, ii. 64; works 
connected with, 66; flooring of, 69, 72; de- 
fences connected with, 72; table showing 
value of channel to meet discharge, 76. 

—— (Puttri), description of, ii. 78; at Puttri 
torrent, 80; removal of water from exca- 
vations, 84 ; establishment for supervision 
of, 88. 

Superstructure of Solani aqueduct, ii. 460, 
486; revision of details of, 482. 

Supply of water, detail of regulating worke 
for, ii. 75; amount of, for Bolundshuhur 
branch, 103; dependent upon local rain- 
falle, 113 

—— channel from Rutmoo river to Aasoff- 
nugeur Falls, ii. 548, 554; from the Ganges 
to Myapoor, 548, 549; from Myapoor to 
Puttri super-passage, 548, 550; from Put- 
tri super-passage to Rutmoo river, 548, 
551, 


Supreme government, changes in, i. 29; 
doubts of, ib.; decision of, 33; letter of, 30; 
despatch of, 63. 

Surai, village of, i. 141, 142, 144; bridge at, 
209; works constructed from, 212. 

Surface, reduction of level of, i. 48; maximum 
difference of, between Rinde and Jumna, 
330, 

drainage, when intersected by canal, 
ii, 58, 

Surrowli, village of, i. 108. 

Surveys, embryo state of, i. 80; Futtigarh 
branch, 94; of Ganges canal, made by 
Captain Cautley, 149; in Meerut and Bo- 
lundshuhur districts, ii. 323. 

Sutheri, i. 213; bridge of, 212. 

Suthnee, village of, i. 259. 





| Sutlej, river, i. 4, 12, 13, 14, 544; ite approach 


to Horne ne ene), 15; dependence on 
country north of, i. 92; el i 
oe 'y i i Close of campaign, 

Suttarpoor bridge, i. 259. 

Swaballi village, tract of country round, i 
324; drainage assigned to the Rinde, 924, ‘ 

Syari nulla, aqueduct over, i. 278, 

Synibas, i. 150, 185. 

— and Gurh, bridge between, i, 150, 


T. 


TaBLeE: Canal discharges, i. 149. 

—— escape and inlet to canal channel from 
Myapoor regulator to Rutmoo dam, i. 179, 

—— details of slopes, i. 188, 189. 

—— relative position of Rinde and Eesun, 
1, 264, 

—— relative levels of the Rinde and Pandoo, 
i. 278. 

capacities of different canal channels, 
i. 310. 

—— list of bridges proposed in estimate of 
1850 compared with those actually built by 
Lieut. Hodgson, i. 314. 

—— relative position of beds of Rinde and 
Seyngoor, i, 328. 

—~— levels on Etawah line, i. 335. 

—— depressions between Jumna and Ganges, 
i, 338, 

—— results of Mr. Dodeworth’s cross sections, 
i. 339. 

—— relative position of beds of rivers on 
ae terminal, i, 351; detail of levels, 
. 368, 

—— relative position of beds of rivers on 
Etawah terminal, i. 373. 

—— values of discharges, i. 377. 

—— position of masonry falls on Futtigurh 
branch, i. 388. 

discharges on Futtigurh branch, i. 391. 

— width of waterways on Futtigurh branch, 
i, 392, 

—— surface levels of Futtigurh branch, i. 
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—— slope on Bolundshuhur branch, i. 405. 

—— slopes on Koel branch, i. 407. 

dimensions of the Bolundshuhur branch 
canal, i, 409. 

—— falls on Bolundshuhur and Koel branch, 
i. 413. 

—— average depth of excavation on Etawah 
terminal line from 65th to 120th mile, 
i, 352. 

—— capacity of excavated channel on Futti- 
gurh branch, i, 389. 

— relative situations and amount of drop of 
Assoffnuggur, Muhmoodpoor, Belra, Jaoli, 
Chitowra, Sulawar, Bhola, Dasna, Pulra, 
and Simrn falls, ii. 309. , 

—— height of revetment and gate in upper 
and lower chambers in canal channels, ii. 
313. 

— cubic content and cost of masonry and 
stucco of locks at Bahadoorabad, Assoff- 
nuggur, Muhmoodpoor, Belra, Jaoli, Chi- 
towra, Sulawur, Bhola, Dasna, Pulra, and 
Simra, ii. 320. 

—— monthly establishment (Roorkee 
shops), ii. 353. 

—— dimensions of bridges and bays on tet- 
minal lines, ii, 396. . 

average of labour for digging and carty- 

ing earth in waggons pushed by men, 

ii, 442, 444, 





work- 





Table: average of labour required for digging 
and carrying earth in waggons drawn by 
horses, ii, 442, 444. 

—- work done by locomotive, ii. 448. 

— rates of earthwork as executed on the 
Solani earthen aqueduct in ballast waggons 
propelled by men, ii. 451, 452. 

—— rates of earthwork as executed on the 
Solani earthen aqueduct in ballast waggons 
drawn by horses, ii. 451, 452. 

— size, rate of sinking per day, and depth, 
of blocks used in Solani aqueduct, ii. 480. 
—— dates on which arches on Solani were 

commenced and completed, ii. 500. 

—— mean depressions of arches on removal 
of centerings, ii. 502. 

— deviations from perpendicular in piers 
examined with plumb-line, ii. 510. 

—— establishment for aqueduct, ii. 517. 

— amount of water discharged through 
earthen aqueduct channel, ii. 521. 

—— velocity of discharge, ii. 535. 

—~ expenditure on kutcha bricks, iii. 8. 

— cost and number of bricks turned out by 
Hall’s machine and workpeople employed 
thereon, iii, 11. 

—— statement or abstract of cash received 
to account of materials, and of issues of 
materials, to works, iii. 23. 

—— comparative salubrity of diflerent mili- 
tary stations in North-Western Provinces, 
from 1825 to 1844, iii. 33. 

—— abstract of medical examination of 
twenty-six irrigating villages near the Hansi 
branch of the eastern Jumna canal, iii. 34. 

—— abstract of medical examinations of five 
irrigating villages situated half a mile or 
more from the Hansi branch of the Western 
Jumna canal, iii, 35. 

—~— abstract of medical examination of 
twenty-six villages near Nujufgurh jheels, 
in the khadir lands of rivers, iii. 36, 

—— abstract of medical examinations of 
twenty-two villages near the Delhi branch 
of the canals west of Jumna, i. 37. 

—— abstract of medical examination of 
twenty-eight irrigating villages near Delhi 
branch of canals west of Jumna, iii. 38. 

—— abstract of medical examination of nine 
irrigating villages near Rohtuk branch of 
canals, west of Jumna, iii. 39. 

~— abstract of medical examination of six 
irrigating villages near Rohtuk branch of 
of Western Jumna canals, iii. 39. 

—— abstract of medical examination of 
twenty-four unirrigated villages in Delhi 
territory, iii, 40. 

—— abstract of medical examination of 
twenty-one towns and villages in protected 
Sikh states, of which twelve connected, 
and nine unconnected, with Delhi canal, 
wi. 41, 

—— abstract of medical examination of 
thirty-four villages, &c., practising well- 
irrigation in Northern Doab, iii. 42. 

—— abstract of medical examination of 
twenty unirrigated villages, of which five 
arein North-western khadir of Ganges, and 

sixteen on high land of the Doab, iii. 43. 
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runpoor or Eastern Jumna canal, in the 
centre division, of which nine are within 
half a mile of canal, and nine at a greater 
distance, iii. 46. 

Table: abstract of medical examination of 
fifteen villages, under various circum- 
stances, in northern division of the Suha- 
runpoor, or Eastern Jumna canal, iii. 47. 

summary or general abstract of medical 
examinations, iii. 48. 

—— comparative abstract, showing the ratio 
of population to area in certain irrigated 
and unirrigated villages of North-Western 
Provinces, iii. 49. 

—— abstract of medical examinations referred 
to in Dr, Kier’s report, iii. 54. 

abstract of medical examination referred 
to in Assistant-Surgeon Collyer’s report, 
iii, 55. 

—— expenditure on Doab canal, in account 
current with direct canal revenue derived 
thereupon, iii. 56. 

—— expenditure on canals west of the Jumna, 
in account current with direct canal re- 
venue derived thereupon, iii. 56. 

— daily particular cash account of the 
northern division of Ganges canal, iii. 61. 

overseer’s monthly account, iii. 63. 

—— expenditure on certain works of Ganges 
canal during February, 1853, iii. 64. 

division of accounts on Ganges canal, 
iii. 65. 

— pay bill of establishments attached to 
northern division of Ganges canal for 
February, 1853, iii. 66. 

— overseer’a account for March, 1853, 
iii. 67. 

—— expenditure on certain works of Ganges 
canal for March, 1853, iii. 68. 

—— pay bill of establishment attached to 
northern division for March, 1853, iii. 70. 
—— daily expenditure on works of northern 

division for April, 1853, iii. 70. 

— daily expenditure on certain works of 
northern division Ganges canal for April, 
1853, iii. 72. 

— pny bill of establishment of northern 
division Ganges canal works for April, 
1853, iii. 74, 

—— deputy superintendent’s account current 
for April, 1853, iii. 75. 

—— overseer’s account current for February, 
1853, iii. 76, 

—— overseer’s account current for March, 
1853, iii. 77. 

—— deputy superintendent’s account current 
for April, 1853, iii. 78. 

— office abstract of oversecr’s account for 
February, 1853, iii. 79. 

— office abstract of overseer’s account for 
March, 1853, iii. 80. 

— office abstract of deputy superintendent 
for April, 1853, iii. 81. 

— northern division Ganges canal, account 
current for February, 1853, iii. 62. 

— northern division Ganges canal, account 
current for March, 1853, iii. 83. 

—— northern division Ganges canal, account 
current for April, 1853, iii. 84. 














—— abstract of medical examination of -— Sayer account current northern division 


nineteen irrigating villages situated near 

Subarunpoor, or Eastern Jumna canal, in 

southern division, iii. 44. 

abstract of medical examination of 
twelve irrigating villages more than half a 
mile distant from Subarunpoor, or Eastern 
Jumna cnnal, in southern division, iii. 45. 

—— abstract of medical examination of 
eighteen villages irrigating from the Suha- 





Ganges canal, for the half-year ending 
April 30, 1853, iii. 85. 

— original works account book (Solani 
earthen aqueduct), iii. 87. 

— store account books, iii. 90, 91. 

— miscellancous account books, iii. 92. 

—— expenditure for northern division Ganges 
canal, for quarter ending April 30, 1853, 
iii. 98. 


313 


Table: check books, iii. 94. 

—— amount and quantity of work executed 
on the Solani earthen aqueduct to April 30, 
1853, iii. 102. 

salaries of executive staff, iii. 111. 

— daily account of workpeople and ma- 
terials, iii, 121, 

—— progress of works on Ganges canal, iii, 123. 

— abstract of discharges, iii. 143. 

—— capacities of canal sections, iii. 144. 

— surface and bottom velocities, iii, 145, 

—— capabilities of Solani aqueduct, iii. 146. 

—— superficial area which canal on No. | 
project will oceupy, iii. 147. 

values of discharge on project No, 3, iii. 
150. 

— report of the water in the Hindun river 
from Ghazioodeennugger bridge to village of 
Mozabad, astaken in April, 1840, iii, 152. 

—— comparative statement of details regard- 
ing construction of arches, iii, 158. 

—— statistics, iii, 190. 

— valuation statements of property at 
Cawnpoor falling within canal boundaries, 
iii, 243, 

progress made monthly in sinking each 
foundation block of Solani aqueduct proper, 
from April 1, 1858, to July 31, 1850, iii. 277. 

— cost of undersinking foundation blocks 
of Solani aqueduct, from April 1, 1848, to 
November 1, 1850, iii, 286. 

— depressions of Solani aqueduct arches on 
removing centerings, iii. 288. 

—— abstract estimate of works on Ganges 
canal, iii. 292. 

Table-land, elevated, large tracts of, washed 
away by floods, ii. 467. 

Tail foundations, depth to which sunk on 
Puttri super-passage, ii. 82, 84, 

Tanks, multiplicity of, in India, i. 51; forma- 
tion of series of, on canal line, 231, 

Tar palm-tree, i. 230. 

Temple on Chandni Puhar, i, 123. 

Terminal lines, rajbuhas on, i. 456 ; method 
of regulating admission of water into, ii. 
107; heads of, 106, 110. 

—— works, reasons for postponement of, 
i. 380; general detail of, ii. 383; detail of, 
on Etawah line, 406; materials used oo 
Solani aqueduct, 457. 

Termini of branches, detail of, ii. 409; of the 
Solani aqueduct, 433, 

Terraces, pukka, iii. 8, 

Test of malarious influences, iii, 25. 

Thannabhown, town of, i. 8. 

Third division, canal works, proposed esta- 
blishment for, ii. 602, 

Thomason, Mr., i. 37. 

Thornton, J., Esq., letter to H. M. Elliot, Eaq., 
iii, 125, 

Ticino, i. 99, 100, 

Tigers, harbour for, i. 148. 

Tigris, i, 288. 

Tihara canal, i. 13; village of, «. 

Timber trade in valley of Deyra, i. 50. 

—— apron, advantages of use of, fi, 904, 305. 

—— centerings, object in using, ii. 500. 

—— yard (Roorkee), Lieutenant A, Allen 
appointed engineer of, ii. 328. 

Timli pass, ii. 109. 

Tireen, object of selecting as site of escape, 
i. 272; bridge at, 275. 

—— escape, description of, ii, 142, 143. 

Tiroon, town of, i. 280. 

Toghulpoor, i. 77, 202, 203, 204; bridge of 
cross-communication at, 77. 

Tor irrigation on Bolundshuhur ond Koel 
branches, i. 403. 

Torrent, action of, i. 161, ii. 72; flowing over 
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eandy bed, :5.; works for relieving channel 
from, ii. 37; works for maintenance of, in 
direct course, 54 ; super-passage for carry- 
ing over canal at Ranipoor and Puttri, 
66, 78. 

Torrents, influx of silt from, i. 164; muta- 
bility of courses of, ii. 22; means of pass- 
ing off, at Rutmoo, 23; difficulties of dis- 
posing of, 455. 

Torrino (rao), i. 115. 

Towers on Myapoor revetment, ii. 8. 

Towing-paths, i. 193, 

Traffic on Ganges during dry months, i. 56. 

Tribes occupied in digging tanks and water- 
courses, i. 67, 

Trieste, i. 102, 

Tugaeen bridge, main line of rajbuha at, i. 
367; village of, ii. 154, 

Tuktowli bridge, i. 308. 

Tunnelling, system of, i. 148. 

Tuppul, i. 220; branch of canal to, 28, 84; 
character of branch to, 84. 

Turai, unhealthy tract called, i. 41. 

Turbines, ii. 371. 

Tureend, fort of, i, 280; jheel at, 281. 

Turin, i. 99, 103. 

Turnbull, Lieut., i. 29, 38. 

—— Capt., i. 247, 326, 557. 

Tutteea, town of, i. 280. 


U. 


Uchuhja bridge, i. 225; works constructed 
from, 229, 

Ukburpoor, town of, i, 321. 

Umballa, iii. 4. 

Umburpoor, ii. 116. 
Umurpoor, village near Koel, i. 322. 
Under-drainage across canal line, ii. 26; be- 
nefits derived from, 30; how effected, 36. 
se ae Rutmoo, ii. 49; description 
of, 15, 

Under-sinking, ii. 32; practical method of, 
469, 474; benefits of, 471; perfection of, 475. 

Untwarra, village of, i. 20, 207. 

Upper India, famine in, i. 18; exertions of 
European residents, ib. 

Upper Italy, canats in, i. 424. 

Urrovwli, i, 224, 225. 

Uturna bridge, i, 212, 213, ii, 121. 


V. 


Valley, Gangetic, i. 45; of the Ranipoor, 
ii. 70, 
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GENERAL INDEX. 


Ventilation, lateral, ii. 35. 

View of Bytuk road, near Myapoor, i. 383. 

Vindhya range, ii. 161. 

Volk, Mr. P., i. 79, 98, 247; cross sections 
taken by, between Bolundshuhur and Alli- 
gurh, 401; works at Bolundshuhur begun 
and completed under supervision of, ii. 104; 
Koel branch head works begun and com- 
pleted by, 106; Nanoon regulators under 
supervision of, 108. 


W. 

Waggons, use of, ii. 428, 616. 

Waller, Capt., i. 90 ; visited Roorkee, iii. 9. 

War, consequences of on canal works, i. 39. 

Water between Rinde and Ganges, i. 81. 

—— between Rinde and Jumna, ié. 

—~ artificial supply of, i. 182, ii. 10. 

— relief of canal works from superfluous, 
ii, 92. 

—— for irrigation, embankments for supply 
of, i. 8. 

carriage on Jumna, i. 47. 

Water-gauges, establishment of, i. 23, ii. 113. 

Watershed of Jumna and Ganges rivers, i. 
113; labyrinth of, 248; difficulty of dis- 
covering, 284 ; of Ranipoor basin, ii. 78. 

Waterway, descriptions of, i. 145, 150, 239, ii. 
4, 6, 15, 18, 38, 53, 61, 62, 67, 68, 115, 242, 
251, 467, 485. 

Weale’s quarterly papers on civil engineering, 
iti. 4. 

Wells, multiplicity of, i. 51; depths of, 216, 
225, 258, 274, 292, 307, 331, 340; filling, 





ii. 32, 

Well-sinkers, professed, not used on Solani 
works, ii, 474, 

Well-sinking, tools used in (jhams), ii. 33. 

West Kalli nuddi, i. 112, 113, 206, 211, ii, 115; 
cut made from, i. 6; character of river, 7; 
embankment thrown across, 75.; parallel 
to Kirsunni or Kristna river, 8; damming 
up of, 2b,; streams connected with.9; Cap- 
tain Debude’s proposal to use water of, 15; 
water from, 17; drainage of, 113; Aboo’s 
escape into, 212; Khutowli escape into, 
ib.; region above the, ii, 114; heads of, 413, 

Western Assoffnuggur rajbuha, supply of, 
i. 465; feeders, i6.; course of, at sixty-fifth 
mile, 466. 

— Jumna canals, embankments on, i. 421. 

White ante, ravages of, i. 246. 











Whiting, Lieutenant F., i. 98, 324, ii. 151, 628, 
commencement of surveys by, i. 322; a 
sults of levels taken by, 329; site of station 

ie Are ib, 
illoughby, Lieutenant E., i. 98; i 
to Lieutenant Hodgson, 320, ee 

Windlasses, descriptions of, ii. 13, 14, 150, 
475. 

Wings of Solani aqueduct, alteration of foun- 
dations of, ii. 479, 

Wood fuel, varicty of, i. 90. 

Working parties for regulators, ii. 96; drill 
of, 2b.; discipline, &e., id.; proposed for 
Moonda Khera escape, Pulra falls, Simra 
falls, and Koel regulators, 604. 

Works on Ganges canal, design of, i. 61; be- 
tween Myapoor bridge and Ranipoor tor- 
Tent, 136; list of, constructed below Gud- 
dunpoor bridge, 266; list of, below Sing- 
poor bridge, 275; constructed in advance 
of Sooreya bridge, 292; list of, from bridge 
and escape at Kukwan, 308; executed on 
lst section of Etawah terminal line, 331; 
description of, at Dhunowri, ii. 20; effective 
slope of, 22; materials of, at brarich head, 
101; at Bolundshuhur, 104; magnitude of, 
iii, 1. 

Workshops, extension of, ii. 326, 339; nomi- 
nation of officers to, 369. 

Wright, Mr. T., i. 29, 38; excavation of canal 
begun by, ii. 550; brickmaking begun by, 
iii, 2; report of, 6.; results of brick- 
making, tb. 

Wullipoora bridge, i. 225; crossing, 224, 


Y. 


Yar Wooffadar, i. 44, 

Yule, Lieut., staff of, in 1848, i. 76 ; makes 
over charge of works, ii. 7; superintends 
brickmaking, iii, 3; kilns built by, 4; 
arrangements of, 5; kilns of, superseded, ib. 


Z. 


Zabitha Khan, damage done to Behut and 
Suharunpoor by opening canal of, i. 422; 
remains of the period when his family 
governed Mozuffurnuggur district, i. 207. 

Zumendars, ditches made by, to Dooloo and 
Ruheempoor, i. 285; works appertaining to, 
ii, 324. 


et 
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